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TO
MY MOTHER and LATE FATHER
SUMMARY.
The preparation and purification of acetylcoronene, coronaldehydè, 
and methylcoronene has been reinvestigated. The oxidation of these 
compounds, under a variety of conditions, has been attempted; the 
expected oxidation of acetylcoronene and coronsldehyde to coronene- 
carboxylic acid has not been observed. The preparation of diethyl 
coronylidenemalonate and cyanocoronene is reported; the latter, on 
hydrolysis, gives coronenecarboxylic acid.
The nitration of the monosubstituted coronene derivatives has 
been attempted. Under mild nitration conditions in no experiment was 
one nitro group introduced, in three cases - from acetylcoronene, 
methylcoronene, and diethyl coronylidenemalonate - were two nitro 
groups introduced. The low solubility of these compounds in appropriate 
solvents did not allow proton magnetic resonance studies to be carried 
out. Under strong nitration conditions acetylcoronene, cyanocoronene, 
coronaldehyde, and coronenecarboxylic acid gave pentanitroderivatives; 
the attempted interconversions of these products are reported. Their 
relationship with the known compound, hexanitrocoronene, has been 
investigated.
Formylation of methylcoronene and dimethylcoronene, to give 
methylcoronaldehyde and dimethylcoronaldehyde respectively, was carried 
out by treatment with n-butyl dichloromethyl ether, in the presence of 
titanium tetrachloride; the aldehydes, on reduction with hydrazine 
hydrate (100^ ,) and potassium hydroxide in trigol, gave dimethylcoronene 
and trimethylcoronene, respectively. Methylcorononitrile has been 
prepared from methylcoronaldehyde. The base-catalysed interaction 
between diethyl rnalcnate and methylcoronaldehyde, and between diethyl
malonate and dimethylcoronaldehyde gave the appropriate condensates. 
All of the products resulting from the formylation processes appear 
to be mixtures.
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INTRODUCTION
Introduction
(I)
Coronene, also known as hexabenzobenzene, is the polycyc.lic
aromatic hydrocarbon (I), having m.p, 437-440°*^ Coronene forms
pale-yellow long needles, is a very stable hydrocarbon, and was first
2
synthesised in 1932 by Scholl and Meyer. The name ''CCRGNENE" was 
given because the shape suggested the corona of the sun. As regards 
the occurrence of this compound, the literature suggests that coronene 
is present almost everywhere. Coronene has been detected in the
3
following materials, in small as well as in large quantities: urban air,
gasoline exhaust,^ coal gas,^ carbon black,^ soot,^ hydrogenation
8 9 10
products of coal and coal extracts, soil, fossils, tobacco and its
11 11 12
smoke, cigarette stubs and cigarette ash, goose barnacles,
13 14 15
bread grains, roasted malt and barley, roasted coffee beans,
rubber dust and plant w a x e s . I t  is also present in commercial solvents^^
1 3e.g. hexane, benzene, and xylene. It is also present in vegetable oils 
such as sunflower seed, coconut, groundnut, and olive oils. It is 
mainly obtained, on an appreciable scale, as a petroleum refinery 
by-product ^
10
Syntheses of Coronene «
The main steps in Scholl and Meyer's synthesis of coronene, 
starting from m-xylene and anthraquinone-1,5-dicarbonyl chloride (ll), 
are given below.
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Newman reported a second synthesis of coronene in 1940, 
using 7~methyl~1-tetralone as his starting material*
7-[vlethyl“1-tetralone was converted to the diene (XI), which gave an 
addition product (XII) with rnaleic anhydride. On heating (XII) with 
palladised charcoal a mixture of (XIIl) and (XIV) was obtained. The 
fusiori of (XIV) with potassium hydroxide at 320-336^ gave coronene (l).
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Coronene was also synthesised by Baker £ t ^ .  in 1 951 *
Tri~j3-xylylene (XVI), obtained by treating xylylene dibromide (XV)
with sodium, was dehydrogenated with further cyclisation, to give
coronene (l), A related synthesis was also carried out by brominating
2,7-dimethylnaphthalene with N-bromosuccinimide to 2,7-bisbromo-
methylnaphthalene (XVII), which in turn was treated with sodium in
dioxan. The resulting cyclic product was then dehydrogenated with
palladium to give coronene (I). Cyclisation was also carried out on
the same compound in the presence of aluminium chloride in carbon
disulphide, to give 1,2-dihydrocoronene (XVII I) and coronene (l).
The former was easily dehydrogenated with palladium to coronene (I), 
21
Later these workers raised the yield of coronene by improving the 
procedure in which 2,7-dimethylnaphthalene was used as the starting 
material*
13
to
o
X
2
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22In 1957 Clar and Zander reported a simple method for 
preparing coronene in about 25% yield. 1,12~Benzoperyl8ne~1',2'"di.carboxylic 
anhydride (XX) was obtained from perylene (XIX) and rnaleic anhydride in 
the presence of chloranil» Decarboxylation of (XX) ga\/e 1,2-benzoperylene 
( X X I ) ;  which was condensed with another molecule of rnaleic anhydride 
to give coronene-1,2-dicarboxylic anhydride (XXIl). The latter was 
heated with soda lime to give coronene (l).
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A Survey of Coronene Chemistry*
As already described, coronene was first synthesised in 1932, but
from a literature survey it is clear that most of the work done since then
on coronene, apart from further syntheses, has been concerned with its
physical rather than its chemical properties.
The chemical explorations based on coronene are described below,
23 24Coronene has been oxidised to 1,2~coronenequinone (XXIII)j ' 
reductive acétylation of 1,2-coronenequinone, by boiling its suspension 
in acetic anhydride with zinc dust, produced 1,2-diacetoxycoronene (XXIV )*
N ^ 2^ rgOy'^HgO 
AcOH
O Ac
O A c
XXIII XXIV
Coronene has been brominated to give dibromocoronene and
23 25tetrabromocoronene. Pentachlorocoronene has also been prepared.
None of these halogenated derivatives has been isolated in a pure state
Nitration,
In the case of nitration studies, some nitroderivatives of coronene,
such as trinitrocoronene and hexanitrocoronene, were mentioned as
25
intermediates in the preparation of certain sulphur dyes, Nitrocoronene
and oinitrocoronene have been prepared by Zinke _et and by Akhtar.^^
23Zinke e_t prepared nitrocoronene by treating a suspension of
16
V
>
17
coronene in csrbon tetrachloride with aqueous nitric acid (d 1,2) at
room temperature, and dinitrocoronene by heating coronene, under reflux,
26
with concentrated nitric acid (jJ 1,42). Akhtar prepared nitrocoronene (XXI/) 
and dinitrocoronene (XXVI) by shaking a suspension of coronene, in carbon 
tetrachloride, with aqueous nitric acid (dr 1.36) and concentrated nitric 
acid (_d 1,42) respectively, at room temperature. The latter worker also 
prepared trinitrocoronene (XXVII) and hexanitrocoronene (XXVIIl) by 
shaking coronene in carbon tetrachloride with 85^ nitric acid (_d 1.47) 
and fuming nitric acid (_d 1.5), respectively, at room temperature.
Reduction of nitrocoronene by heating, under reflux, with 
phenylhydrazine in xylene produced aminocoronene (XXIX) which in 
turn was acetylated with acetic anhydride in pyridine at room 
temperature to give N-acetylaminocoronene (XX); heating, under reflux, 
with acetic anhydride in xylene for a longeriperiod afforded 
Ni\i~diacetylaminocoronene (XXXI). Dinitrocoronene (XXVI) was reduced to 
diaminocoronene (XXXIl) by heating under reflux with phenylhydrazine 
in xylene. Acétylation of diaminocoronene by heating under reflux with 
an excess of acetic anhydride in xylene, provided bis-(diacetylamino)- 
coronene (XXXIII), which was converted to bis-(acetylamino)coronene 
(XXIV) by refluxing with acetic acid. Similarly trinitrocoronene (XXVII) 
has been reduced to triaminocoronene (XXXV) by boiling, under reflux, 
with phenylhydrazine in mesitylene.
The acetylderivatives above, e.g. ■„bis-(diacetylamino)coronene, 
had low melting points and were fairly soluble in low boiling solvents.
Their solubilities ware such that some proton magnetic resonance spectra 
were obtained, and it was possible to measure dipole moments of two 
compounds, NN-diacetylaminocoronene and bis~(diacetylamino)coronene.
The latter compound was deduced to be bis«1,5-(diacetylamino)coronene
18
on the basis of the physical data. The main product of the dinitration 
26
of coronene was therefore assumed to have the same substitution 
pattern since it can be converted directly to the bis~(diacetylamino)- 
coronene above.
Friedel and Crafts Reactions.
(a) Coronenecarboxylic acids.
A mixture of coronenecarboxylic acid, coronenedicarboxylic
27acids, and coronenetricarboxylic acids has been prepared and separated 
as described below.
Coronene when heated, under reflux, with a carbamide chloride 
-aluminium chloride complex in methylene dichloride gave an amide 
which, on heating with methanolic potassium hydroxide in an autoclave.
(H OC)- 1 +
i) NH2 CO-Cy^AlCl3
CH2 CI2
ii) KOnjmethanol
S
-(CO2H),
19
afforded the potassium salt of coronenecarboxylic acid. This on 
acidification gave coronenecarboxylic acid. Coronenedicarboxylic acids 
and coronenetricarboxylic acids could be obtained by suitable treatment 
of the alkaline~hydrolysis reaction product, but the patterns of 
substitution were not investigated,
2In the course of the synthesis of coronene by Scholl and Meyer, 
coronens~1,6,7,12“>tetracarboxylic acid (X) was prepared from (IX) by 
treatment with nitric acid at 220°.
H N O 3
210
C O HH O C
H O C
I X
A coronenedicarboxylic acid of known orientation was prepared
in the form of 1,2-coronenedicarboxylic anhydride (XXIl) during the
22preparation of coronene by Clar and Zander.
CH-— CO
+ \o
C H - C O
/
C h l o r a n i  I
NO2*” 4^
XXI XXII
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(b) Benzocoronene* Naphthocoronona and Anthracenocoronene«
Coronene (l), condensed with succinic anhydride in the 
presence of aluminium chloride, gave the oxo~acid (XXXUI), which
after reduction was subjected to cyclisation in a sodium chloride-zinc
28
chloride melt to give 1,2-benzocoronene (XXXVIl)." When coronene (l) 
condensed with phthalic anhydride in the presence of aluminium chloride 
an oxo-acid (XXXVIIl) resulted which, on cyclisation, produced the 
quinone (XXXIX). The quinone was then reduced to 
naphtho [ 2*,3’"1, 2] coronene (XL)*^^
c(\
o
CH — CO^
H 00
XXXVII
H .00
21
H OC
X X X V I I l
Y
X L X X X I X
Condensation of coronene with naphthalenedicarboxylic anhydride
in the presence o f  aluminium chloride in ^-dichlorobenzene gave
1-|3-carboxynaphthoyl"(2)J-coronene (XLI) which on heating with benzoyl
chloride in 1-chlcronaphthalene gave anthraceno-12‘,3’-1, 2J-coronene-
-[1 4'J-quinone (XLIl). This quinone afforded, on treatment with zinc
dust in pyridine and acetic acid, dihydroanthranolcoronene (XLIIl)
which after sublimation, or on recrystallisation gave
29
anthraceno 2',3'-1,2 -coronene (XLIV).
22
COgH
X L I X L I I
O r  O r  o
X L I V
(c) Acetylcoronene, Formylcoronene and Benzoylcoronene.
30 31Coronene (l) with acetic anhydride or acetyl chloride
in the presence of aluminium chloride in nitrobenzene afforded
acetylccrcnene (XLV), which on Wolf-Kishner reduction gave ethylcoronene
31 30 31 3?
(XLVI). Similarly coronaldehyde (formylcoronene) (XLVIl) * *
was prepared by the reaction of coronene (I) with n-butyl dichloromethyl
ether and titanium tetrachloride in carbon disulphide. Methylcoronene 
31 32(XLVIII) * was prepared by the reduction of coronaldehyde with
23
hydrazine hydrate.
Coronene (I), in carbon disulphide, with benzoyl chloride in
30 93
the presence of titanium tetrachloride or aluminium chloride," gave
benzoylcoronene (XLIX).
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2 3
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In this summary of the chemistry of coronene it can be seen 
that the problem of the orientation of the substituent groups in 
polysubstituted derivatives has remained unattacked. Only in the cases 
of coronene-1,6,7,12-tetracarboxylic acid, 1,2-coronenedicarboxylic acid 
anhydride, and 1,2~diacetoxycoronene are the positions of the substituent 
groups known. These compounds of known structure were not obtained by 
direct substitution into coronene or one of its simple derivatives. The 
present work had as its main objective the preparation of further
24
polysubstituted coronene derivatives and if possible the determination 
of the pattern of substitution. This could be done by converting those 
derivatives into compounds of known orientation or into compounds 
prepared by Akhtar^^ which may demonstrate at least a similar substitution 
pattern.
25
DISCUSSION
26
Discussion
An examination of the literature concerning the chemistry of 
coronene gives information regarding the substitution reactions of coronene, 
but not of its monosubstituted derivatives. Further, the orientation 
of the substituent groups in polysubstituted coronene derivatives, has 
received little attention, as noted earlier. It was, therefore, decided 
to prepare some monosubstituted coronene derivatives and to study some 
of their substitution reactions. In this connection it was observed in 
the literature survey that some derivatives of coronene, with the 
exception of the nitroderivatives, had relatively low melting points and 
were more soluble in common solvents than coronene itself. It was, therefore, 
further decided to attempt to prepare some polysubstituted coronene 
derivatives in order to obtain more soluble derivatives to make use of 
modern analytical techniques which might facilitate the solution of the 
problem of orientation of substitution. As acetylcoronene has a low 
melting point, 206-207°,^^ it was decided to use it as a starting material 
for the preparation of some polysubstituted acetylcoronene derivatives.
Acetylcoronene and its derivatives.
The preparation of acetylcoronene has been reported by Reimlinger 
30e^ who treated a suspension of coronene in nitrobenzene with
acetic anhydride in the presence of anhydrous aluminium chloride, and
31 "
by Clar e_t who shook a mixture of ground coronene and powdered
anhydrous aluminium chloride in nitrobenzene and acetyl chloride.
Repitition of the preparation described by Clar ej: failed to give a
pure sample of acetylcoronene, and the infra-red absorption spectrum
27
suggested that the product was a mixture of acetylcoronene and unreacted 
coronene. Further attempts at the preparation of acetylcoronene were made 
by varying the quantities of reagents, and the conditions of the reaction 
as well as varying the method of purification. Despite increasing the 
temperature, and the quantity of acetyl chloride used, the product was 
still contaminated with unreacted starting material. Recrystallisation 
of the product as described by Clar, in our hands did not give a pure 
product; it was contaminated with coronene. A more satisfactory product 
was obtained by shaking the reaction mixture (the quantity of acetyl 
chloride was double that suggested in the literature) with a quantity 
of glass beads to ensure better mixing. Purification was effected by 
column chromatography on alumina using xylene as the solvent. 
Acetylcoronene (XLV) was obtained in 40-50% yield, and had m.p. 203-209°, 
(Literature 207-208°,205-207°,^°).
Crude coronene
A c e t y l  c h l o r i d e  
AICI3. no^-(D
C O C H 3
Ç O C H 3
(N O 2)
X L V
Fuming  
X  HN03
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(a) The nitration of acetylcoronene.
Attempts were made to nitrate acetylcoronene under a variety of 
conditions, in order to obtain homogeneous products which gave 
satisfactory analysis figures. The nitration of acetylcoronene was 
first attempted by adopting the method used by Akhtar^^ for the 
preparation of nitrocoronene; this involved shaking a suspension of 
ground acetylcoronene in carbon tetrachloride with aqueous nitric acid 
(jd 1 .36, prepared by diluting concentrated nitric acid, d 1 .42, with 
water, in the ratio 3:1), for 2 hours at room temperature. The purification 
of the reaction product firstly by recrystallisation and then by 
Soxhlet extraction with _o-dichlorobenzene, gave a product with analytical 
figures close to those required for dinitroacetylcoronene, (Found:
C, 72.5; H, 3.05; N, 5.7. CggH gNgOg requires C, 72.2; H, 2.8; N, 6.45%).
As it was found that the percentage of nitrogen was slightly lower than 
theory required, further attempts at the nitration were made using 
nitric acidrof different concentrations. The results are summarised in 
the table below.
Nitric acid used
Concentrated nitric 
acid (^ 1 .42)
Purification Analysis results
(i) Recrystallisation Found: C, 73.15;
from _o-dichloro~ H, 2.85;
benzene, N, 6.35%.
(ii) Soxhlet extraction 
with _0"dichloro- 
benzene.
Dilute nitric acid 
(d 1.36)
Dilute nitric acid 
(d 1.33)
As above.
Repeated
recrystallisation 
from oi-dichloro- 
benzene.
Found: C, 72.5; 
H, 3.05; 
N, 5.7%.
Found: C, 76.0; 
H, 3.3; 
N, 4.5%.
29
Dilute nitric acid (i) Recrystallisation Found: C, 75,5;
(jd 1.29) from nitrobenzene, H, 3.0;
(ii) Soxhlet extraction N, 4.5%.
with _o-dichloro“
benzene.
Dilute nitric acid Unreacted acetylcoronene.
(d 1.25)
Nitroacetylcoronens requires C, 80.6; H, 3.3; N, 3.15%, 
Dinitroacetylcoronene requires C, 72.2; H, 2.8; N, 6.45%.
As the first attempt at the nitration of acetylcoronene, using 
dilute acid (_d 1 .36), described previously, gave a product whose 
analytical results were close to those required for dinitroacatyl- 
coronene, an attempt at nitration was made using concentrated nitric 
acid (_d 1.42). Although the nitrogen analysis of the resulting product 
was found to be satisfactory for dinitroacetylcoronene, the carbon 
analysis figures were not good.
Nitration of acetylcoronene was also attempted using dilute 
nitric acid of differing densities (1.33, 1.29, and 1.25). Using the 
two more concentrated acids, the reaction product, after attempted 
purification, was found, from a consideration of the analysis figures, 
to be a mixture of nitro-, and dinitro-acetylcoronenes. In the last 
attempt, the infra-red absorption spectrum and melting point of the 
reaction product suggested it to be mainly unreacted acetylcoronene.
Attempts were made to effect purification of some of the reaction 
products mentioned in the table by chromatographic methods. These attempts 
failed largely due to the very low solubility of the products in a 
wide range of solvents at room temperature.
Pentanitroacetylcoronene (l ) was prepared when a suspension of 
ground acetylcoronene (XLV) was shaken with fuming nitric acid (^ 1.5) 
for two hours at room temperature, in a similar manner to that used for
30
the preparation of hexanitrocoronene by Akhtar.^° The reaction product 
gave good analytical figures for pentanitroacetylcoronene, but the 
compound appeared to decompose on an attempted recrystallisation 
from o-dichlorobenzene, Pentanitroacetylcoronene, m.p, 280° (decomp.), 
prepared in a yield of 98%, was found to be insoluble in carbon 
tetrachloride and light petroleum (b.p. 80-100°), very slightly soluble 
in ether and in glacial acetic acid, slightly more soluble in acetone, 
methanol, benzene, xylene, chlorobenzene, and £-dichlorobenzene, and 
soluble in dimethylformamide, dimethylsulphoxide and in nitrobenzene.
(b) The attempted oxidation of acetylcoronene.
Several attempts were made to oxidize acetylcoronene to 
coronenecarboxylic acid employing a variety of reagents. An unsuccessful 
attempt was made by heating it, under reflux, with aqueous alkaline 
potassium permanganate for 8 hours. The reaction product had m.p. 224-226° 
but the infra-red absorption spectrum was identical to that of 
acetylcoronene.
Another attempt at oxidation was made by heating acetylcoronene 
with an aqueous solution of sodium hypochlorite at 55-60° for 8 hours. 
After destroying the excess of sodium hypochlorite with sodium 
metabisulphite, a reaction product, m.p. 210-214°, was obtained, with an 
infra-red absorption spectrum identical to that of acetylcoronene, 
indicating that again the desired reaction had not taken place.
Acetylcoronene was then subjected to oxidation by treatment with 
a stronger oxidizing agent, namely chromic acid. A solution of sodium 
dichromate in glacial acetic acid was added to a boiling solution of 
acetylcoronene in nitrobenzene and glacial acetic acid. From the reaction
31
mixture was isolated a dark coloured reaction product which was found to 
be insoluble in benzene, xylene, and chlorobenzene; it was sparingly 
soluble in _o-dichlorobonzene and slightly more soluble in nitrobenzene. 
The purification of the crude reaction product was attempted by treating 
it with boiling nitrobenzene. The product was filtered hot, and 
concentration of the filtrate gave a solid, m.p. 346-355° (decomp,), 
which had strong absorptions at 1660, 1600, 1300 and 050 cm.
The product was not investigated further; the infra-red absorption 
spectrum was similar to, but not identical with that of coronenequinone, 
and differed from that of coronenecarboxylic acid, subsequently prepared 
by another route,
Coronaldehyde and its derivatives.
The formylation of coronene was carried out by following the 
32
method of Buu-Ho'i e_t A suspension of ground coronene in carbon
disulphide, at 0°, was treated with n-butyl dichloromsthyl ether in
the presence of titanium tetrachloride. The reaction mixture was stirred
firstly for one hour at 0°, and then for eighteen hours at room temperature,
and then acidified with dilute hydrochloric acid. The reaction product,
■ronoîjf^ rnV ronrustaTTiged from xylens, gave analytically pure 
>260°. in 90^ yield.  ^21
coronaldehyde (XLII), m.p, 340-341 , (Literature, 342 , 389,^ and
^360°.33), in 90% yield.
Coronalhydrazone (Ll) was prepared by the treatment of a solution
of coronaldehyde in boiling pyridine with 50% hydrazine hydrate. The
infra-red absorption spectrum showed absorptions at 3350 and 3160 cm,
these being attributed to the N-H stretching vibrations, Coronaidoxime
(LIl) was obtained by the reaction of a solution of coronaldehyde in
32
pyridine with a solution of hydroxylamine hydrochloride in pyridine.
The Qxime, m.p. 304-305°, showed very broad and characteristic signals 
for =N-DH at 3290 cm  ^ and for N-D stretching at 950 cm"^ in the 
infra-red absorption spectrum. It was found to be insoluble in benzene, 
partially soluble in boiling xylene, and more soluble in boiling 
chlorobenzene and in boiling _o-dichlorobenzBne,
i Cl jL ' CH'O'Bu
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(a) The nitration of coronaldehyde.
The nitration of coronaldehyde was attempted by treating 
coronaldehyde with aqueous nitric acid (_d 1.36). The experiment 
did not lead to a pure compound, since the microanalysis figures 
suggested that the reaction product, after recrystallisation from 
^ “dichlorobenzene, was a mixture of nitrocoronaldehyde and a small 
quantity of unreacted coronaldehyde, (Founds C, 81.2; H, 2.9; N, 2,9%, 
^25^11^^3 f^guires C, 80,4; H, 2.9; N, 3.7%). Attempts were made to 
separate and purify the product, but the insolubility of the reaction 
product in common solvents precluded the separation of the components 
by column chromatography.
Pentanitrocoronaldehyde was obtained in 97% yield in a similar 
manner to that described for the preparation of pentanitroacetylcoronene; 
a suspension of coronaldehyde in carbon tetrachloride was shaken with 
fuming nitric acid (_d 1.5) for two hours at room temperature. After 
recrystallisation from _o-dichlorobenzene the product did not give 
good microanalytical results; However, the crude reaction product 
itself gave good analytical figures for pentanitrocoronaldehyde (LIIl), 
which decomposed at 285-290°. The compound was found to be insoluble 
in carbon tetrachloride and in light petroleum (b.p, 100-120°); slightly 
soluble in ether, methanol, benzene, xylene, chlorobenzene, and in 
_g-dichlorobenzene; fairly soluble in cold acetone, and readily soluble 
in dimethylformamide, dimethylsulphoxide and in nitrobenzene. It gives 
a dark red solution with pyridine.
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(b) Diethyl coronylidenemalGnate and its nitration*» • ■II* » 1 «I' Ml 'IMI I I I !■ I............ ■iiii ■ larfi». m-iumr i.i'«, * gi « i mi i ■ i .«
The base-catalysed condensation of coronaldehyde with diethyl 
malonate has been attempted. The reaction mixture was heated under 
reflux for 45 hours; after acidification of the resulting mixture 
a product was obtained, which, after attempted purification by 
recrystallisation from a mixed solvent - chloroform and light petroleum 
(b,p, 40-60°) - did not give good analytical figures. However, the crude 
condensate, when submitted to microanalysis, gave good analytical 
figures for diethyl coronylidenemalonate (LIV), The melting point of 
the compound was found to be quite low, 128-129°, and it was very soluble 
in low boiling solvents such as chloroform. The high solubility of a 
derivative of coronene in such solvents is most uncommon. Its proton 
magnetic resonance spectrum, in deuteriochloroform solution, showed a 
singlet atTl,28 from the olefinic proton, a complex pattern at t1 .68 
from the eleven protons attached to the coronene nucleus, a quartet at 
T 5,46 from the methylene group of one ethyl moiety, another quartet
at T 5,88 from the methylene group of the other ethyl moiety, a triplet
at t 6,46 from the methyl group of one ethyl moiety, and another triplet
at T 9,08 from the methyl group of the other ethyl moiety, A mass
spectrum was also readily obtained.
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The mild nitration of diethyl coronylidenemalonate (LIV) was 
attempted by heating, under reflux, a solution of the compound, in 
acetic anhydride, with acetylnitrate for five hours; the nitrated 
product was found to be, from the microanalysis figures, a mixture of 
polynitroderivatives of diethyl coronylidenemalonate, Repitition of 
the procedure at room temperature, using the same quantities of reagents, 
gave, after recrystallisation from acetic acid, analytically pure 
diethyl dinitrocoronylidenemalonate (LV), m.p. 165-166°. The solubility 
of this compound in appropriate solvents was not sufficiently high 
to enable a proton magnetic resonance spectrum to be obtained.
(c) Oxidation of coronaldehyde.
Several attempts were made to prepare coronenecarboxylic 
acid by the oxidation of coronaldehyde. Coronaldehyde was heated, under 
reflux, with aqueous alkaline potassium permanganate for fifteen hours.
The reaction product, after purification, was found to be unreacted 
coronaldehyde, since the infra-red absorption spectrum and the melting 
point were found to be virtually identical to those of the aldehyde. 
Repetition of this reaction was carried out by using pyridine as solvent 
instead of water. The infra-red absorption spectrum of the crude, 
dark-coloured, reaction product, m.p. 450° (decomp.), suggested that 
it was impure, although the spectrum was not identical with that of 
coronaldehyde. It was not investigated further as all of the attempts 
made to purify the reaction product, using xylene, mesitylene, chlorobenzene, 
_o-dichlorobenzene, dimethylformamide, dimethylsulphoxide, and nitrobenzene, 
were unsuccessful.
The oxidation of coronaldehyde was also attempted by heating it
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with manganese dioxide in xylene for twenty-four hours* After removal
of the excess of manganese dioxide with sodium metabisulphite and
aqueous sulphuric acid, it was found that the reaction product had an
identical infra-red absorption spectrum and melting point to those
of coronaldehyde.
Another attempt was made to oxidize coronaldehyde by making a
paste of the aldehyde with Teepolj the paste was diluted with water
and sodium hydroxide was added. The mixture was then stirred with silver
oxide at approximately 35° for twenty-four hours,and the product was
then diluted with water and acidified with aqueous hydrochloric acid.
The purpose of making a paste of the aldehyde in Teepol before treatment
with silver oxide was to disperse the compound more widely in the
mixture, hopefully to enable reaction to occur more readily. Once again,
this attempt was also found to be unsuccessful as the reaction product,
obtained after the necessary work-up procedure, was found to be the
unreacted starting material, coronaldehyde.
The preparation of coronenecarboxylic acid was also attempted by
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the oxidation of coronaldehyde by heating it with silver picolinate
in dimethylsulphoxide, near to the boiling point of the solvent, for
twenty-six hours. Once again no success was met as the infra-red
absorption spectrum of the pale green reaction product exhibited
-1strong aldehydic absorption at 1680 cm.
When it was found that all of the attempts at mild oxidation 
of coronaldehyde had failed, one attempt at the vigorous oxidation 
of the aldehyde was made. A boiling solution of coronaldehyde in 
nitrobenzene and glacial acetic acid was treated with a solution of 
sodium dichromate in glacial acetic acid. From the reaction mixture 
was isolated a dark coloured reaction product; this exhibiting strong
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-1infra-red absorption at 1650 cm. , but because of the low solubility 
of the product, attempts to purify it by recrystallisation from benzene, 
toluene, xylene, mesitylene, chlorobenzene, _o-dichlorobenzene and from 
nitrobenzene, were unsuccessful.
It is surprising that this aldehyde should be so resistant to 
oxidation; normally aldehydes are readily oxidized to carboxylic acids, 
e.g. the case of benzaldehyde which is so readily oxidized. A literature 
survey was carried out and not a single case could be found in which 
a polycyclic aromatic aldehyde could not be oxidized to the appropriate 
carboxylic acid. Justification that this compound is, in fact, an 
aldehyde is provided by the following evidences the analytical figures; 
the infra-red absorption spectrum is consistent with its being an 
aldehyde; it forms aihydrazone, an oxime, which may be further converted 
to the nitrile, and a condensation product with diethyl malonate; further 
on reduction the aldehyde affords methylcoronene.
Cyanocoronene and its derivatives.
The preparation of cyanocoronene from coronaldehyde in one step
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was attempted by adopting the method of Van, in which the aldehyde 
was heated, under reflux, with hydroxylamine hydrochloride, sodium 
formate, and formic acid for four hours. The infra-red absorption 
spectrum of the reaction product showed that it was largely unreacted 
coronaldehyde together with perhaps, a small quantity of the nitrile 
( a small peak at 2220 cm.  ^ for -C=N and a strong peak at 1675 cm.  ^
for ">0=0). This experiment was repeated using a ten-fold increase in 
the quantities of hydroxylamine hydrochloride and sodium formate, and 
the duration of the heating was increased to sixteen hours. However,
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the resulting product was similar to that obtained previously.
Cyanocoronene (LVI) was ultimately obtained when coronaidoxime (LII) 
was heated, under reflux, in acetic anhydride, for approximately twelve 
hours. The crude product, which separated on cooling, as a yellow 
solid, was purified by recrystallisation from xylene to give cyanocoronene, 
m.p. 440-442° (the compound darkened and shrank at 434°). The infra-red 
absorption spectrum showed a very sharp and characteristic absorption 
at 2222 cm,"** for -C=N.
Cyanocoronene was nitrated to pentanitrocyanocoronene (LVIl) in 
a similar manner to that described for the preparation of pentanitro­
acetylcoronene and pentanitrocoronaldehyde, i.e. by shaking the nitrile 
with fuming nitric acid (_d 1.5) for two hou^s at room temperature. 
Pentanitrocyanocoronene (LVIl) was obtained as very fine brown needles 
in 92% yield; it decomposed at 362-368°,’ Like pentanitroacetylcoronene 
and pentanitrocoronaldehyde it was found to be insoluble in carbon 
tetrachloride and in different fractions of light petroleum; slightly 
soluble in ether, methanol, benzene, xylene, chlorobenzene and in 
mesitylene; fairly soluble in acetone and jo-dichlorobenzene and readily 
soluble in dimethylsulphoxide and dimethylformamide. Attempts were made 
to purify the compound by recrystallisation from _o-dichlorobenzene but 
the microanalysis results were found to be unsatisfactory. However, it 
was found that the reaction product, before any attempts at purification 
were made, was analytically pure pentanitrocyanocoronene.
Pentanitrocoronencarboxylic acid (LIX) was prepared by the 
hydrolysis of pentanitrocyanocoronene (LVIl), by heating, under reflux, 
in concentrated nitric acid (_d 1.42) for twenty hours. Fine reddish-brown 
needles of pentanitrocoronenecarboxylic acid, m.p. 320° (decomp.), were 
obtained in a yield of 62%. The compound was insoluble in carbon
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tetrachloride and in light petroleum (b.p. 40-60°); slightly soluble in 
methanol, benzene, xylene and in chlorobenzene; fairly soluble in acetone 
and in hot nitrobenzene, and readily soluble in dimethylformamide and 
dimethylsulphoxide,
H
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Attempts were made to hydrolyse cyanocoronene to coronenecarboxylic 
acid by a variety of methods. In one attempt, the finely ground nitrile 
was heated, under reflux, in dilute sulphuric acid (70% w/w) for 
eighteen .'-ours. The melting point and the infra-red absorption spectrum 
of the resulting product showed it to be largely unreacted cyanocoronene.
Another unsuccessful attempt at the hydrolysis of the nitrile 
was made by heating, under reflux, cyanocoronene in a mixture of 
concentrated hydrochloric acid and glacial acetic acid fur twenty-four
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hours with hydrogen chloride gas being continuously bubbled through 
the reaction mixture. The infra-red absorption spectrum and the melting 
point of the reaction product showed that it was unreacted starting 
material.
However, coronencarboxylic acid (LVIl) was finally prepared from 
cyanocoronene (LVi) by using the method of Buu-Ho’i.^^ Cyanocoronene was 
heated, under reflux, with sodium hydroxide in absolute ethanol and 
dry dioxan for a prolonged period (approximately seventy-two hours).
After concentrating the solution to half the original volume, it was 
filtered and on acidification of the light yellow residue, the sodium 
salt of the carboxylic acid, with aqueous hydrochloric acid, very fine 
pale yellow needles separated. The crude reaction product on recrystallisation 
twice from nitrobenzene, gave coronencarboxylic acid ( >C=0 absorption 
at 1690 cm. ^) of analytical grade, m.p. 341-342° (literature 341°*^^).
Methylcoronene and its derivatives.
Methylcoronene was prepared by the Wolff-Kishner reduction of
32coronaldehyde by using the method of Buu-Ho'i £t A solution of
coronaldehyde and hydrazine hydrate (100%) in trigol (triethylene 
glycol), was heated, under reflux, with potassium hydroxide for four 
hours. The reaction product, obtained after dilution with water and 
acidification with dilute hydrochloric acid, was recrystallised twice 
from toluene to give fine pale yellow needles cf methylcoronene (XLVIII), 
m.p, 322-323° (literature 317.5-318°,^^ and 362°^^^), in a yield of 
41%. Its proton magnetic resonance spectrum in carbon disulphide solution 
showed a complex pattern of signals at t 1,4, corresponding to the 
eleven protons attached to the coronene nucleus, and a doublet at t6.77
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for the three protons of the methyl group.
The picrate of methylcoronene was obtained by boiling a solution 
of xylene containing equivalent amounts of methylcoronene and picric 
acid. Methylcoronene picrate, after recrystallisation from xylene, gave 
dark red needles of analytical grade which decomposed at 250° [literature
I.p. 258-260° (decomp.)] .
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(a) The nitration of methylcoronene
Attempts were made to nitrate methylcoronene by shaking its 
suspension in carbon tetrachloride with aqueous nitric acid at room 
temperature. The first attempt was made with nitric acid (cj 1.36). The 
reaction product thus obtained, after purification from xylene, was
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found to be, from a consideration of the analysis figures, a mixture 
most probably of nitro- and dinitro-methylcoronene (Found: C, 75*9?
H, 3«15j N, 4.65%. Nitromethylcoronene, 2^5^ 13^ '^ *^ 2 requires C, 83.6;
H, 3.65; N, 3.9%, and dinitromethylcoronene, ^25^12^2^4 ^BA^ires 
C, 74.3; H, 3.0; N, 6.9%.).
Further attempts were made using nitric acid of densities 1.42,
I.38 and 1.37. In the last case the reaction product was purified by 
column chromatography on alumina wet with xylene, using xylene as the 
eluent. One fraction, m.p. 280-284 , gave analytical figures corresponding 
to ^25^12^2^4' dinitromethylcoronene.
An unsuccessful attempt was made to prepare a polynitromethyl-
coronene by treatment with fuming nitric acid (y 1.5). The microanalysis
figures for the reaction product, m.p. 254° (decomp.), thus obtained,
were found not to be in accordance with those required for pentanitro-
methylcoronene, the percentage of carbon being too low. The reaction
product was recrystallised from o-dichlorobenzene to give a product having
a melting point of 254° (decomp.), which also did not give good analytical
figures. The infra-red absorption spectrum of this product showed weak
-1absorption at 1680 cm. , suggesting that some oxidation had occurred.
(b) Formylation of methylcoronene.
Formylation of methylcoronene was effected in a similar manner 
to tha^used for the preparation of coronaldehyde. The product after 
recrystallisation from xylene gave pure methylcoronaldehyde (LXI), 
m.p. 315°, in 25% yield. The infra-red absorption spectrum of methyl­
coronaldehyde showed a strong absorption at 1680 cm.  ^ similar to that 
exhibited by coronaldehyde.
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Wethylcoronaldoxime was prepared by the addition.of sodium 
carbonate to a boiling solution of methylcoronaldehyde and hydroxylamine 
hydrochloride in pyridine. Dilution of the hot reaction solution with 
water gave methylcoronaldoxime (LXII) as very fine, pale yellow needles, 
m.p. 258-259° (decomp.). Attempts at recrystallisation gave an inferior 
product. The infra-red absorption spectrum showed characteristic 
broad signals for >N~OH and N-D at 3300 and 950 cm.  ^ respectively. 
Methylcoronaldoxime was found to be insoluble in ether, methanol, and 
n-butanol; slightly soluble in xylene and oi-dichlorobenzene, and soluble, 
on boiling, in pyridine and chloronaphthalene.
Methylcorononitrile was prepared in a similar way to cyanocoronene, 
i.e. by heating methylcoronaldoxime in acetic anhydride, under reflux,
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for fifteen hours. Methylcorononitrilo (LXIIl) was obtained, in 92%
yield, as yellowish brown needles, after recrystallisation from a
chloroform/methanol solution, and had m.p. 382-384°. Like cyanocoronene,
the infra-red absorption spectrum of the compound exhibited the
-1characteristic absorption at 2220 cm.
Methylcoronaldehyde'was condensed with diethyl malonate by 
heating, under reflux, in pyridine for forty-five hours in the presence 
of piperidine. On acidification with dilute hydrochloric acid followed 
by dilution with water, the reaction mixture gave yellowish-brown 
crystals of diethyl methylcoronylidenemalonate (LXIV), in 92% yield. 
Attempts at purification by recrystallisation from chloroform and 
light petroleum (b.p. 40-50°), gave an inferior product. Diethyl 
methylcoronylidenemalonate, m.p. 104-105°, was found to be readily 
soluble in low boiling solvents such as chloroform, carbon disulphide 
and methylene dichloride. It gave a clear mass spectrum, and its proton 
magnetic resonance spectrum in deuteriochloroform solution showed a 
complex pattern at t 1.3-2.6, corresponding to eleven protons, ten 
protons attached to the coronene nucleus and one olefinic proton; there 
were two quartets each of two protons from the methylene groups of the 
two ethyl moieties, at T 5.45 and T 5.84, the latter being distorted, 
and also two triplets each corresponding to three protons, from the two 
methyl groups of the ethyl moieties, at 78.43 and t 9.02, the latter 
being distorted. The signal from the methyl group attached to the 
ring system, at t 7.24, had the appearance of a distorted triplet, 
suggesting three different chemical shifts for this function, and 
therefore that this compound was probably a mixture of three positional 
isomers.
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Dimethylcoronene and its derivatives.
Dimethylcoronene was prepared from methylcoronaldehyde by the 
reduction of the latter using the Wolff-Kishner reduction method.
A mixture of methylcoronaldehyde (LXI) and hydrazine hydrate (100%) 
was heated in trigol for about one hour, and then with potassium 
hydroxide for four hours. By a procedure similar to that previously 
described for methylcoronene, the reaction product, dimethylcoronene 
(LXU), m.p. 265-256°, after recrystallisation from toluene and methanol, 
was obtained in 79% yield. It had a clear mass spectrum. Dimethyl­
coronene showed in its proton magnetic resonance spectrum, in carbon 
disulphide solution, a complex pattern of signals for the ten protons 
attached to the coronene nucleus, at t 1,75, and also a multiplet at 
T7.02, corresponding to two methyl groups in several positions.
The preparation of polynitrodimethylcoronene was attempted by 
treating a suspension of dimethylcoronene in carbon tetrachloride 
with fuming nitric acid, in a similar manner to that used for the 
preparation of the other polynitroderivatives. The infra-red absorption 
spectrum of the reaction product showed characteristic absorption for 
nitro groups, but the microanalysis results were not in agreement 
with those required for tetranitrodimethylcoronene. Recrystallisation 
of the reaction product, from _o-dichlorobenzene effected no change 
in the melting point or improvement in the analytical figures. As 
was the case with the attempted polynitration of methylcoronene, the 
product gave a low analysis figure for carbon, and the infra-red 
absorption spectrum showed some absorption at 1580 cm.  ^ It is 
therefore suggested that in this case some oxidation may also have 
occurred.
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Dimsthylcoronaldehyde was obtained by the formylation of 
dimethylcoronene in a similar way to that used for the preparation of 
coronaldehyde and methylcoronaldehyde* A solution of dimethylcoronene 
in carbon bisulphide was treated with n-butyl dichloromethyl ether in 
the presence of titanium tetrachloride, at room temperature, with 
stirring, for eighteen hours* After working-up in the manner previously 
described, the reaction product was recrystallised twice from mesitylene 
to give dimsthylcoronaldehyde (LXVl) in 88% yield* The compound had 
m«p. 294-295°, and like the other two aldehydes studied showed strong 
carbonyl absorption at 1680 cm.
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Diethyl dimethylcoronylidenemalonate was prepared in a similar
manner to that described for the preparation of diethyl coronylidene­
malonate and diethyl methylcoronylidenemalonate, i.e. by the condensation 
of dimethylcoronaldehyde with diethyl malonate in pyridine in the 
presence of piperidine. The reaction mixture after heating, under 
reflux, for forty-five hours, was acidified with dilute hydrochloric 
acid, and then diluted with water to give diethyl dimethylcoronylidene­
malonate (LXVII) of good analytical quality in 88^ yield. The compound 
had m.p. 116-118°, and gave a clean mass spectrum. In its proton 
magnetic resonance spectrum, in deuteriochloroform solution, there was 
a broad complex pattern at x 1.2-2.6 corresponding to ten protons, nine 
protons attached to the coronene nucleus and one olefinic proton, 
a quartet from two protons of a methylene group of an ethyl moiety at
T 5.49, a distorted quartet from two protons of a methylene group of
another ethyl moiety at x 5.86, there was a group of signals from two 
methyl groups at. x 7.29, implying a mixture of positional isomers, and 
two triplets, at T 8.48 and t 9.03, from the methyl groups of the two 
ethyl moieties.
Dimethylcoronaldehyde was reduced to trimethylcoronene by 
the Wolff-Kishner reduction method as before. The reaction product was 
recrystallised from toluene and methanol to give very fine pale yellow 
needles of trimethylcoronene (LXVIII), m.p. 238-240°, in 70^ yield.
The proton magnetic resonance spectrum of trimethylcoronene in carbon 
disulphide solution showed a multiplet corresponding to nine protons 
attached to the coronene nucleus at x 1 .86, and another set of lines 
from the three methyl groups at x 7.22, implying that the material 
was again a mixture of positional isomers.
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The attempted formylation of trimethylcoronene.
In order to introduce a further methyl group into the coronene 
nucleus, the formylation of trimethylcoronene was attempted in order to 
prepare trimethylcoronaldehyde which could then be reduced to give 
tetramethylcoronene, The solution of trimethylcoronene in carbon 
disulphide was treated with n-butyl dichloromethyl ether in the presence 
of titanium tetrachloride, in a manner similar to that described previously 
for the formylation process. The brownish-yellow product, after 
recrystallisation from xylene, did not give analytical figures 
corresponding to those expected for trimethylcoronaldehyde. The reaction 
was repeated using the normal quantity of n-butyl dichloromethyl ether; 
products prepared in all such attempts were found to have similar 
infra-red absorption spectra but their analytical figures were inconsistent; 
one had analytical figures corresponding to trimethylcoronodialdehyde.
A similar product was obtained when a larger quantity of n-butyl 
dichloromethyl ether was employed.
This was rather interesting and surprising that it had proved 
possible to introduce two formyl groups at the same time. In order to 
confirm this, attempts were made to prepare coronodialdehyde. In the 
first attempt a suspension of coronaldehyde in carbon disulphide was 
treated;with the normal quantity of n-butyl dichloromethyl ether in the 
presence of titanium tetrachloride, in a manner similar to that used for 
the preparation of coronaldehyde. The product, after recrystallisation 
from xylene, was found, from a consideration of its melting point and 
infra-red absorption spectrum, to be unreacted starting material. It 
was considered that the reaction may not have taken place because of 
the presence of the deactivating formyl group. Coronene itself was
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therefore subjected to formylation using a two-fold increase in the 
amount of n-butyl dichloromethyl ether employed, the other reaction 
conditions being similar to those used previously.for the formylation 
of trimethylcoronene. Once again the reaction product was found to be 
coronaldehyde* The preparation of dimethylcoronodialdehyde from 
dimethylcoronaldehyde and dimethylcoronene was attempted, but in both 
cases, the reaction product was found to be dimethylcoronaldehyde. Further 
evidence against the simultaneous introduction of two formyl groups was 
furnished when the supposed trimethylcorondialdehyde was reduced using 
the Wolff-Kishner method, this having been used in the preparation of 
methyl-, dimethyl-, and trimethylcoronenes from the corresponding 
aldehydes. The analytical figures of the purified reaction product were 
found to be close to those required for tetramethylcoronene. The ratio 
of the signals from the protons attached to the coronene nucleus and 
from the protons of the methyl groups, as observed in the proton magnetic 
resonance spectrum of the product in carbon disulphide solution, also 
suggested that this was in fact tetramethylcoronene and not 
pentamethylcoronene•
It is concluded therefore, that two formyl groups had not been 
simultaneously introduced; it .is likely that the reaction product was 
largely trimethylcoronaldehyde mixed, perhaps, with an impurity not 
readily removed by the procedure employed.
Nitration studies.
The preparation of acetylcoronene, coronaldehyde, cyanocoronene, 
and methylcoronene was each effected by using or adapting methods 
previously reported in the literature. The nitration of these compounds.
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particularly acetylcoronans and msthylcoronene, was studied in detail.
In most of the attempts at the nitration of acetylcoronene, methylcoronene, 
and coronaldehyde with a variety of concentrations of aqueous nitric 
acid, the reaction product was found to be a mixture. The only successes 
acheived in this study were (a) the preparation of a nitroderivative 
of acetylcoronene, the analytical figures of which were quite close to 
those required for dinitroacetylcoronene (Founds C, 72.5; H, 3.05; N, 5.7%. 
^26^12^2^5 C, 72.2; H, 2.8; N, 6.45%.), and (b) the preparation
of dinitromethylcoronene obtained as fine brown micro-needles of good 
analytical quality. The infra-red absorption spectra of these compounds 
showed some similarities to each other, apart from the expected 
characteristic absorptions from the nitro group. If the infra-red 
absorption spectrum of acetylcoronene is compared with that of 
dinitroacetylcoronene, and that of methylcoronene with that of 
dinitromethylcoronene, one can observe significant changes in the region 
800-1000 cm."^ The peak at 850 cm. \  which is believed to be due to
the accumulated effect of the out-of-plane bending deformation of the
37
paired C-H bonds on the outer rings, which had already decreased in 
intensity due to the introduction of the acetyl group or the methyl 
group, in the case of acetylcoronene and methylcoronene respectively, 
has been reduced further in intensity as a result of the introduction 
of two nitro groups into the nucleus of,each of the above compounds.
This suggests that the two nitro groups are substituted in different 
outer rings, this causes a decrease in the number of paired C-H bonds 
and hence is responsible for a decrease in the intensity of the signal 
at 850 cm.  ^ (Figs 1 and 2). A similar pattern of absorption was also 
observed in the infra-red absorption spectrum of diethyl dinitro- 
coronylidenemalonate which was prepared by the mild nitration of
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diethyl coronylidenemalonate* Being insufficiently soluble in appropriate
solvents, it was not possible to obtain proton magnetic resonance
spectra of these dinitro derivatives.
Pentanitroacetylcoronene, pentanitrocoronaldehyde, and penta»
nitrocyanocoronene were prepared,in a way analogous to that used by
Akhtar^^ for the preparation of hexanitrocoronene, i.e. by shaking the
coronene derivatives with fuming nitric acid (_d 1.5). The infra-red
absorption spectra of pentanitroacetylcoronene, pentanitrocoronaldehyde,
and of pentanitrocyanocoronene, like that of hexanitrocoronene show no
-1absorption at 850 cm. , although absorption at this wave number is 
observed in the infra-red absorption spectra of less highly substituted 
coronene derivatives. We explain this particular lack of absorption as 
follows. It is due to the non-existence of paired C-H bonds. This arises 
by the substitution of six groups (five nitro groups and one other group - 
acetyl, formyl, or cyano, or as observed previously,the nitro group) 
in each of the six outer rings. For all of the compounds one can observe
the characteristic absorptions of the nitro group, in the ranges
-1 -11540-1550 cm. and 1350-1360 cm. for the symmetric and asymmetric
stretching vibrations, and at 808-812 cm. ' for the out-of-plane 
bending vibrations (Fig. 3).
The interconversion of these pentanitroderivatives has been 
attempted by various routes as indicated in the plan below. It was 
hoped that by such interconversions a similar pattern of substitution 
in the various products could be demonstrated.
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An attempt was made to prepare pentanitrocyanocoronene from
pentanitrocoronaldehyde via pentanitrocoronaldoxime, however, it did
not prove possible to prepare the oxime. When the aldehyde was dissolved
in pyridine a dark brown solution was formed which became darker on the
addition of the solution of hydroxylarnine hydrochloride in pyridine. From
this mixture it was only possible to obtain an intractable reaction
product. The preparation of pentanitrocoronaldoxime was also attempted
by the nitration of coronaldoxime, by shaking its suspension in carbon
tetrachloride with fuming nitric acid (_d 1 .5) in a manner similar to
that employed previously for the preparation of other pentanitroderivatives
Although the infra-red absorption spectrum of the product showed
— 1 -1absorption at 1535 cm. and 1350 cm. indicating the presence of at 
least one nitro group, the microanalysis figures were found not to be 
in agreement with those for pentanitrocoronaldoxime (Found: C, 50; H, 1.0; 
N, 11.25%. CggHgNgO^^ requires C, 54.15; H, 1.45; N, 12,65%.). Purification 
of the product was attempted without any success, using benzene, acetone, 
xylene, toluene, ri-dichlorobenzene, dirnathylformamide, and
dimethylsulphaxide •
The attempt to prepare pentanitroacetylcoronene from 
pentanitrocoronaldehyde by reaction with diazomethane was also 
unsuccessful, the starting material being recovered unchanged. Here, 
perhaps, the low solubilty of the aldehyde was the main obstacle in
preventing the reaction taking place; since diazomethane is known to
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be a very active reagent in this respect.
Attempts were made to oxidize pentanitrocoronaldehyde to 
pentanitrocoronenecarboxylic acid by treating, under reflux, in dilute 
(jd 1 .365) as well as in concentrated (_d 1 .42) nitric acids, for a 
prolonged period. No success was met as the infra-red absorption spectrum 
and melting point of the product, in each case, were similar to those 
of the starting materials.
The oxidation of pentanitroacetylcoronene was also attempted.
It was heated, under reflux, in concentrated nitric acid 1.42) for 
twenty hours. The reaction product had an infra-red absorption spectrum 
(Fig. 4) similar to that of pentanitrocoronenecarboxylic acid, and the 
microanalysis results were quite close to those required for the 
carboxylic acid (Found: C, 52.0; H, 1.4; N, 12.0. Calculated for
C, 52.75; H, 1.25; N, 12.3%,), but the melting point of 
the reaction product alone, 280-285° (decomp,), and also when mixed 
with an authentic sample of pentanitrocoronenecarboxylic acid, 300-305° 
(decomp.), was different from that of the carboxylic acid, 318-320° 
(decomp.). Attempts were made to purify the reaction product using 
benzene, xylene, toluene, chlorobenzene, and o-dichlorobenzene, but 
none of these attempts were found to be successful.
The hydrolysis of pentanitrocyanocoronene was attempted by 
heating, under reflux, in concentrated nitric acid (d 1 .42) for twenty
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hours. The reaction product proved to be pentanitrocoronenecarboxylic
acid. The infra-red absorption spectrum showed the complete disappearance
-1
of the characteristic absorption from the nitrile group at 2245 cm. ,
and there was a strong absorption at 1720 cm. , this being characteristic
of the carboxyl group. An attempt was made to prepare this compound
from coronenecarboxylic acid by nitration of the latter. A suspension
of ground coronenecarboxylic acid in carbon tetrachloride was shaken
with fuming nitric acid (jd 1.5) for two hours at room temperature. The
melting point of the reaction product, alone and also when mixed with
an authentic sample of pentanitrocoronencarboxylic acid was almost
identical. The infra-red absorption spectrum of.;the product (Fig. 5)
and of the pentanitrocoronenecarboxylic acid were found to be quite
similar to each other, but there was a slight difference between the
experimentally determined percentage of carbon and that required by
theory (Found: C, 51,8; U, 1,4; N, 12.0, Calculated for ^25^7^5^12*
C, 52.75; H, 1.25; iM, 12.3^.), The reaction product was subjected to
purification by recrystallisation from o-dichlorobenzene, but once again
the microanalysis results were not good, suggesting that some
decomposition had occurred.
Attempts were made to decarboxylate pentanitrocoronenecarboxylic
acid. It was hoped from the pentanitrocoronene so prepared, to prepare
hexanitrocoronene and to compare this with the product obtained by
earlier workers.The pentanitrocoronenecarboxylic acid was heated,
in a.metallic bath, at its melting point. After a few minutés the acid
decomposed violently changing to a black cotton-wool like material. The
infra-red absorption spectrum of this product showed no absorption in
-1the range 4000-550 cm. The reaction was repeated by heating the 
compound at 20° below its melting point. The carboxylic acid turned
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black and decomposed slowly during twenty minutes, and once again no
absorption was observed in the infra-red absorption spectrum of the
-1 -1product between 4000 cm. and 650 cm. As the attempts at
decarboxylation in dry conditions had failed, an attempt was made to 
decarboxylate the acid in solution. Pentanitrocoronenecarboxylic acid 
was heated, under reflux, in trigol for four hours, the reddish-brown 
reaction mixture turned black after the first hour's heating. The 
infra-red absorption spectrum of the product suggested that the carboxylic 
acid had decomposed instead of undergoing decarboxylation, as again 
there was no absorption in the region 4000-650 cm. ^
Decarboxylation was also attempted by sublimation under reduced 
pressure. Pentanitrocoronenecarboxylic acid was sublimed at 3 x 10 ^ mm.
pressure, in an all glass apparatus, this being heated in a metallic
bath, the temperature of this bath being raised slowly. The compound
Q
gave off: a golden-yellow gas at 260-270 , while the colour of the solid 
changed first to brownish-black and then to black. The reaction product 
showed no absorption in the range 4000-650 cm. \  this indicating that 
decomposition had again taken place.
The main objective of the interconversions of the polynitro- 
derivatives described above, and the conversion of these derivatives 
to pentanitrocoronenecarboxylic acid, was to demonstrate, if it was the 
case, a similar pattern of substitution in the various compounds.
Further, decarboxylation of the polynitrocarboxylic acid might have 
led to a pentanitrocoronene, the nitration of which might have led to 
a hexanitrocoronstMS-which could have been compared with hexanitrocoronene 
prepared directly from coronene,; the structure of which has been 
discussed.^° It did not prove possible to prepare pentanitroacetyl­
coronene from pentanitrocoronaldehyde; neither was it possible to
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prepare pentanitrocyanocoronene from pentanitrocoronaldehyde; the 
oxidation of pentanitrocoronaldehyde failed - however the hydrolysis 
of pentanitrocyanocoronene gave a product identical to that obtained 
by the nitration of coronenecarboxylic acid; the oxidation of 
pentanitroacetylcoronene gave a product whose infra-red absorption 
spectrum was identical to that of pentanitrocoronenecarboxylic acid, 
but the melting point of the product was low. This does suggest that 
certainly in two cases, those of pentanitrocyanocoronene and 
pentanitrocoronenecarboxylic acid, the pattern of substitution is 
similar. Attempts at the decarboxylation of pentanitrocoronenecarboxylic 
acid failed so that the projected nitration of pentanitrocoronene was 
never carried out. It has been argued^^ that hexanitrocoronene had 
the substituents attached at the 1,4,5,8,9,12- ring positions. This 
was based on an examination of the infra-red absorption spectrum of 
the product and a knowledge of the electronic characteristics, -I and 
-T, of the nitro group. The total absence of absorption at 850 cm. 
in the infra-red absorption spectra of the pentanitroderivatives 
suggests that there are no paired C-H bonds present, hence there is, 
as is the case with hexanitrocoronene, one substituent in each of 
the outer rings. As each substituent, -CCCH^, -CHO, -CM, and -CO^H, 
is a deactivating group for aromatic substitution, as is the nitro 
group, one may suggest, without formal proof, that the pattern of 
substitution in all cases is similar.
With reference to hexanitrocoronene, chemical evidence for the
39pattern of substitution has been sought. It is recorded that 
interaction between 1,8-diaminonaphthalene and acetic anhydride leads 
to the formation, not of a simple acetylated derivatives, but of a 
heterocyclic perimidine.
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An attempt was made to prepare hexaaminocoronene. It was 
considered that if it had the structure assigned to i t , t h e n  it 
mi§ht react with acetic anhydride in the way noted below. The 
infra-red absorption spectrum of the product would not be expected 
to exhibit carbonyl absorptionj the presence of some carbonyl absorption 
would therefore suggest that not all of the amino groups are separated 
as in 1,8-diaminonaphthalene.
It is not yet possible to prepare hexaariiinocoronene in a 
pure state by the reduction of hexanitrocoronene. Two attempts have 
been made to reduce it with different reagents under different conditions. 
In the first atte'mpt the nitrocompound was shaken wilh Raney nickel 
in ethyl acetate in an atmosphere of hydrogen at a pressure of 60-75 
p.s.i. at room temperature for eleven hours. The reaction product.
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black in colour, had melting point 370-380° (decornp,). The infra-red
absorption spectrum of the product suggested only partial reduction
-1 “1of the hexanitrocoronene, since absorption at 1540 cm, and 1350 cm.
was observed, this indicative of the presence of nitro groups. The
purification of the reaction product was attempted using aqueous methanol
but no significant change in the infra-red absorption spectrum was
26
observed. A second attempt was made, using the method of Akhtar, 
i.e. by treating a suspension of hexanitrocoronene in jo-dichlorobenzene 
with phek/lhydrazine. The dark chocolate coloured reaction product 
decomposed above 370° [reported 380° (decomp,)1 and had an infra-red 
spectrum identical to that from hexaaminocoronene prepared by Akhtar.
The reduction product of hexanitrocoronene, from the second 
preparation, was then refluxed with an excess of acetic anhydride» The
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black product had an over complicated infra-red absorption spectrum, 
there being much absorption in the range 1700-1200 cm* Attempts at 
purification failed because the product was insoluble in a wide range 
of solvents. The problem, therefore, of the pattern of substitution 
in hexanitrocoronene is still unresolved. Although no heterocycle was 
prepared from the coronene derivative, it is not conclusive evidence 
that the substitution pattern is not as suggested.
Substitution in methylcoronene.
The proton magnetic resonance spectrum of methylcoronene, in
carbon disulphide solution, shows a doublet for the methyl group with
31_J a 0.9 Hz; it is considered that the methyl group is attached to a 
highly localised double bond, as is the methyl group in 9-methyl- 
phenanthrene. On this basis, if methylcoronene is subjected to 
electrophilic substitution, one would expect to obtain a 1,2-disubstituted 
compound. The methyl group, being electron releasing, will increase 
the electron density at the adjacent carbon atom, which will facilitate 
reaction with an electrophile at this position. Attempts were made to 
subject methylcoronene to monosubstitution processes. None of the 
attempts at the mononitration of methylcoronene by treating it with 
aqueous nitric acid of differing concentrations, was found to be 
successful. At the best, one was able to prepare a dinitroderivative.
The infra-red absorption spectrum of this compound (discussed previously) 
indicated substitution in three of the peripheral rings, Dimethylcoronene 
was prepared from methylcoronaldehyde, its low solubility preventing 
a proton magnetic resonance spectrum being obtained. If in the case of 
dimethylcoronene, the two methyl groups were on adjacent carbon atoms,
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and C^» one might expect to observe no splitting of the signal
associated with the methyl group since there would be no proton on the
adjacent carbon atoms. Absence of splitting in such cases has been
31observed e.g. in the case of 1,2-dimethylpyrene. From an inspection 
of the proton magnetic resonance spectrum of dimethylcoronene, in carbon 
disulphide solution, it is considered that it is a mixture of at least 
four isomers, there being four peaks in the region of the spectrum 
associated with methyl groups attached to aromatic systems, and one of 
these peaks exhibits no splitting, indicating that the mixture contains 
some 1,2-dimethylcoronene. The infra-red absorption spectrum of the 
dimethylcoronene so prepared, showed an apparent decrease in the intensity 
of the peak at 850 cm./*, which again suggested the presence of the 
second methyl group largely in other peripheral rings.
Further formylation of dimethylcoronene and subsequent 
reduction gave trimethylcoronene. The proton magnetic resonance spectrum 
of the trimethylcoronene, in carbon disulphide solution, shows a 
complex pattern of signals in the methyl group region, and suggests that, 
although being analytically pure, it is in fact a mixture of several 
isomers. When the infra-red absorption spectrum of trimethylcoronene 
was compared with that of dimethylcoronene (Fig. 5) one could see 
the further decrease in the intensity of the signal at 850 cm. ^, i.e. 
a further decrease in the number of coupled pairs of C-H bonds, this 
suggesting that the substitution of the third methyl group is in a third 
outer ring.
Further substitution of a formyl group into trimethylcoronene was 
attempted and the aldehyde, thus obtained, although difficult to purify, 
could be reduced to yet another mixture of positional isomers. Its 
infra-red absorption spectrum suggested the introduction of the fourth
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group into a different peripheral ring as there is a further decrease 
in the intensity of the peak at 050 cm«~^ (Fig. 6),
It appears that although there may be appreciable bond localisation 
in methylcoronene, the substituent does not direct an attacking 
electrophile to the adjacent carbon atom. Formylation of dimethyl- and 
trimethylcoronenes also gives mixed products. It is the case that 
nitration of nitrocoronene^^ and formylation of methylcoronene appear 
to favour substitution in a nonsubstituted peripheral ring.
68
The attempted preparation of t-butylcoronene.
41It has been reported that peripheral substitution of t-butyl 
groups could be used as a suitable general method for solubilising 
the compounds of big molecules (macrocycles),, e.g. tetrakis(4-t-butyl)- 
-bis(phthalocyanine)tin, for proton magnetic resonance studies. Bearing 
this in mind it was decided to attempt the preparation of t-butyl- 
coronene. It was hoped that in this instance the introduction of the 
t-butyl group would give a product of lower melting point, capable, 
perhaps, on substitution, of giving products soluble in a range of 
solvents, and this might facilitate the determination of the substitution 
pattern. An attempt was made to prepare t-butylcoronene by the conventional 
method of Friedel and Crafts. A ground mixture of coronene and anhydrous 
aluminium chloride, in nitrobenzene, was shaken with a solution of 
t-butyl chloride in nitrobenzene, with glass beads to facilitate mixing, 
for ten hours at room temperature. After acidification with dilute 
hydrochloric acid and work up similar to that previously described for 
the preparation of acetylcoronene, a dark solid was obtained which 
melted at 396-395°. The crude product was subjected to purification by 
different methods. It was finally purified by recrystallisation, after 
decolourisation with charcoal, from benzene to give a product having a 
melting point of 400°, From an inspection of its infra-red absorption 
apectrum, the product was found to be mainly coronene. Unsuccessful 
attempts ^ere made to effect purification by sublimation under reduced 
pressure.
Further attempts were made to prepare t-butylcoronene, making 
variations on the previous method. Coronene was this time stirred with 
increased quantities of anhydrous aluminium chloride and t-butyl chloride.
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in nitrobenzene, at 48-50°, The crude product, m«p. 280-284°, was 
purified by simple recrystallisation from benzene, after decourising 
with charcoal. The infra-red absorption spectrum of the product was 
identical to that of coronene. The purification was also attempted 
by column chromatography, but the product was once again found to be 
coronene after a consideration of the infra-red absorption spectrum.
One more attempt was made to prepare t-butylcoronene by treating 
a suspension of ground coronene in carbon disulphide with t-butyl 
chloride, in the presence of titanium tetrachloride. The reaction product 
was found to be unreacted starting material, as the melting point and 
infra-red absorption spectrum were found to be identical to those of 
coronene.
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Experimental Notes.
The melting points were determined using an electrically heated 
copper block and are uncorrected. The melting point of a compound 
was determined in two stages. In the first stage the temperature was 
raised at a fast rate and the approximate temperature at which the 
darkening, shrinking, melting, or decomposition occurred, was obtained. 
In the second stage the capillary tube containing the compound was 
placed in the instrument at a temperature 10° below its final melting 
or decomposition point, and then the temperature was raised at a slower 
rate. The melting points, as determined by this procedure, are reported 
in the thesis.
Microanalyses were performed either by Alfred Bernhardt, 
Microanalytisches Laboratorium, W, Germany, or by the Microanalytical 
Service, Department of Chemistry, University of Surrey, Guildford.
The infra-red (i.r.) absorption spectra of the compounds as 
Nujol mulls were recorded on a Unicam SP 200 I.R. Spectrophotometer 
or on a Perkin-Elmer 157G Spectrophotometer.
Ultraviolet (UV) data were obtained using a Unicam SP8003 
Spectrophotometer, in dimethylformamide solution. The figures in 
parentheses are f x 10 The following abbreviations are used after 
the absorption values: infl. inflection, sh. shoulder; and br. broad.
The proton magnetic resonance (p.m.r.) spectra were obtained 
in a variety of solvents using a Perkin-Elmer RIO N.M.R,
Spectrometer, using tetramethylsilane as an internal standard.
Mass spectra were obtained using an Associated Electrical 
Industries MS.12 Spectrometer using an ionisation energy of 70 ev«
The Purification of Coronene
72
42
The crude, ground, coronene (99,0 g.) was shaken vigorously with 
dimethylformamide (400 ml.) for twenty hours. After filtration, the 
residue (89,0 g,) was further treated as follows: a sample of this residue 
(23,0 g.) was reground and extracted with ^o-dichlorobenzene (200 ml.) 
in a Soxhlet extractor for about twenty hours, fresh solvent being used 
after ten hours. The combined extracts were cooled, then filtered and the 
residue was washed with a large volume of n-heptane, and dried to 
give a crystalline, greenish-yellow, solid (6,9 g.).
An intimate mixture of the product (2,0 g,), thus obtained, and 
neutral alumina (40,0 g.) was subjected to Soxhlet extraction with 
xylene (2 x 100 ml.) for about twenty hours; fresh solvent was employed 
after ten hours. From the cooled extracts was obtained shining, yellow 
needle shaped crystals of coronene (1.53 g.). This was further 
recrystallised from dimethylformamide to give pure coronene (1.35 g.) 
as long golden-brown needles, m.p. 437-440° (Literature m.p, 437-440°*^ 
and 438-440°'26), %% had 449 (0.21), 425 (0.28), 409 (0.42),
401 (0.38), 387 (0.63), 380 sh. (0,56), 355 (l,26), 346 (11.64),
341 (50.50), 335 (16,28), 325 (19.64), 318 sh. (21.54), 315 sh. (27.08), 
304 (196.40), 292 (74.07), 281 sh. (22.17), 270 sh. (10,97). It had
V 1608, 1313, 958, 850 and 769 cm,"^
max
Acetylcoronene.
(a) To an intimate mixture of ground coronene (1.00 g.) and 
anhydrous aluminium chloride (4,0 g.) in nitrobenzene (50 ml.) was 
added a solution of acetyl chloride (1,0 ml,) in nitrobenzene (10 ml,).
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The colour of the reaction mixture changed from yellow to a reddish-brown 
colour. The reaction mixture was vigorously stirred with a large 
number of glass beads (~4-5 mm. in diaméter; 50 g.) for ten hours 
at room temperature. After acidification of the reaction mixture with 
dilute hydrochloric acid (50 ml. of 2N), nitrobenzene was removed by 
steam distillation. The solid, greenish-yellow in colour, was filtered 
off, washed with water, and then with ether, and then sucked dry at the 
pump. The product was repeatedly recrystallised from xylene ( approx,
60 ml.) to give a compound (0,534 g.) of m,p, 255-256°. The infra-red 
absorption spectrum of the reaction product had at 1670 and
1260 cm. ^
(b) This method was similar to that described in (a) above. An 
attempt was made to purify the reaction product (0.938 g.), m.p. 230-240° 
by Soxhlet extraction. An intimate mixture of the ground compound 
(0,930 g.) and neutral alumina (5.0 g.) was extracted with xylene (50 ml.). 
Different fractions were collected at different intervals of time.
Fraction T ime Wt. of Compound m.p.
1 st 30 min. 0,408 g. 242-243°
2nd 1 hr. 0.140 g. 225-226°
3rd 1 hr. 0.008 g. 216-217°
The infra-red absorption spectra of all of these fractions had 
characteristic carbonyl absorption at 1670 cm. ^
(c) A solution of acetyl cnloride (2 ml.) in nitrobenzene 
(10 ml.) was added dropwise to a mixture of ground coronene (1.001 g,)
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and powdered anhydrous aluminium chloride (4.0 g.) in nitrobenzene 
(50 ml.) with vigorous stirring, with a large number of glass beads, 
at 46-48° for ten hours. After decomposition with dilute hydrochloric 
acid (80 ml. of 2T\l) and steam distillation to remove the nitrobenzene, 
the reaction mixture was worked up as described in (a) above to give 
the reaction product (1.124 g.), m,p. 210-245°. The crude compound 
(0.501 g.) was repeatedly recrystallised from toluene to give a product 
(0.106 g,), m.p. 212-218°. The substance showed the characteristic 
carbonyl absorption at 1670 cm. in its infra-red absorption spectrum.
(d) To a ground mixture of coronene (1.023 g.) and anhydrous 
aluminium chloride (4.1 g.) in nitrobenzene (50 ml.) was added 
acetyl chloride (2 ml.) in nitrobenzene (10 ml.). The mixture changed 
colour from greenish-yellow to a reddish-brown, and was shaken with a 
large number of glass beads for ten hours at room temperature. To the 
reaction mixture was added aqueous hydrochloric acid (50 ml. of 2N).
The nitrobenzene was removed by steam distillation, and the greenish- 
-yellow residue of crude acetylcoronene (1.159 g.) m.p. 230° (most 
of the compound shrank at 210°), was filtered off, washed with water, 
with ether, and then sucked dry at the pump.
Crude acetylcoronene (0.251 g,) was dissolved in boiling 
toluene (50 ml.); the solution was cooled to room temperature and 
then filtered leaving a dark black residue (0.013 g.). The filtrate 
was run t.'.-rough a column packed with neutral alumina (SOUO g.) wet 
with toluene. A fraction (200 ml.), greenish-yellow in colour, was 
followed by a colourless eluate. The eluent was changed from toluene 
to 5^ diriiethylformamide in toluene.
The melting point and the infra-red absorption spectrum of
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the residue of the first fraction was identical to those of coronene.
The residue from the second fraction was further recrystallised three 
times from toluene to give fine, yellow needles of pure acetylcoronene 
(0.053 g.), m.p, 208-209° (Literature m^ .p. 207-208°;^^ 206-207°,
(Found: C, 90.9; H, 4.35. Calculated for ^26^14^' 91.2; H, 4.1/0*
It had A  ^440 (0.84), 414 (0,84), 342 sh. (19.49), 322 sh. (45,76), 
and 308 (67,37), It had 1670, 1351, 1308, 1258, and 847 cm. ^
The nitration of acetylcoronene,
Nitric acid (^ 1.33; 4 ml.) was added to a suspension of finely 
ground acetylcoronene (0.177 g.) in carbon tetrachloride (6 ml,), and 
the mixture was shaken for two hours at room temperature. The product 
was poured into a large quantity of distilled water and the carbon 
tetrachloride was removed under reduced pressure. The solid material 
was filtered off, washed with water, with methanol, and then with ether. 
The crude product (0.189 g.) m.p. 300° (decomp.), was recrystallised 
from o-dichlorobenzene (40 ml.) to give a product (0,125 g,) of m.p. 
298-300° (decomp.) (Found: C, 76.0; H, 3,3; N, 4.5. CggH^^NO^ requires 
C, 60.6; H, 3.3; N, 3.15#:. requires C, 72.2; H, 2.8; N, 6.4#),
From the microanalysis results the product was shown to be a 
mixture of nitroacetylcoronene and dinitroacetylcoronene and was not 
investigated further.
To a suspension of ground acetylcoronene (0.176 g.) in carbon 
tetrachloride (6 ml.) was added aqueous nitric acid (d 1.29; 3,5 ml.) 
in portions, with constant shaking and swirling, and the mixture was 
then shaken for two and a half hours at room temperature. The reaction
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mixture was diluted with distilled water, and the carbon tetrachloride 
was removed under reduced pressure. The mixture was filtered and the 
residue was washed with water, with methanol, and with ether, and then 
sucked dry at the pump. The product (0.188 g.) had m.p. 292° (decomp.). 
The crude product (0.151 g.) was recrystallised from^o-dichlorobenzene 
(25 ml.), to give a compound (0.09 g.) m.p. 290° (decomp.) (Found:
C, 75.6; H, 3.0; N, 4.5. CggH^^NO^ requires C, 80,6; H, 3.3; i\l, 3.15#,
^26^12^2^5 requires C, 72.2; H, 2.8; N, 6.4#).
These analysis figures show this product to be a mixture of 
nitroderivatives of acetylcoronene.
A suspension of ground acetylcoronene (0.175 g.) was mixed with 
dilute nitric acid (d 1.25; 3.5 ml,). The work-up procedure was identical 
to that described above. The reaction product (0,173 g,) had m.p. 220°. 
From the infra-red absorption spectrum it was observed that the major 
portion of the reaction mixture was unreacted acetylcoronene.
Concentrated nitric acid (^ 1.42; 3,5 ml.) was added cautiously 
and in small portions to a suspension of ground acetylcoronene (0.172 g.) 
in carbon tetrachloride (6 ml.). After shaking for two hours, the 
reaction mixture was poured into a large volume of water. The carbon 
tetrachloride was removed under reduced pressure and the solid (0.223 g.) 
was filtered off, washed with water, with methanol, and then with 
ether. The crude product (0.212 g.) was recrystallised from nitrobenzene 
(60 ml.) to give brown needles (0.125 g.), m.p. 260-270° (decomp.).
The recrystallised product was further purified by Soxhlet 
extraction. The substance (0,121 g.) was mixed with an equal amount 
of neutral alumina and the extraction was carried out with o-dichloro-
11.
benzene (20 ml,) for twenty hours. The purified product (0*015 g.) had 
m.p, 250-265° (decomp.) (Found: C, 73,2; H, 2.85; N, 6.35, ^25*^12^ *2^ 5 
requires C, 72.2; H, 2.8; N, 6.45#). It had 1675, 1620, 1540,
1350, and 850 cm. ^
A suspension of ground acetylcoronene (0.174 g.) in carbon 
tetrachloride (6 ml.) was shaken with aqueous nitric acid (jd 1 ,35;
3.5 ml.) for two hours. The reaction mixture was diluted with a large
volume of water and the carbon tetrachloride was removed under reduced
(
pressure. The residue was filtered off, washed with water, with methanol, 
and then with ether, and then sucked dry at the pump. The crude product 
(0.204 g.), greenish-brown in colour, hap m.p. 310° (decomp.). The 
product (0,190 g.) was twice recrystallised from ^ -dichlorobenzene 
(2 X 30 ml.). The purified product (0.106 g.) decomposed at 308-312°.
The substance (0.103 g.) was further purified by Soxhlet extraction.
The substance was mixed with an equal amount of neutral alumina and 
extracted with _o-dichlorobenzene (20 ml.). The extract was concentrated 
to half volume and, on cooling, gave brown needles (0.013 g.) m.p, 300° 
(decomp.) (Found: C, 72.5; H, 3.05; N, 5.7. ^26^12^2^5 requires 
C, 72.2; H, 2.8; N, 6.45#). It had v 1675, 1620, 1535, 1350, and 
850 cm. ^
Pentanitroacetylccronene.
Fuming nitric acid (_d 1,5; 3.5 ml.) was carefully added in 
portions and with constant shaking and cooling to a suspension of 
ground acetylcoronene (0.183 g.) in carbon tetrachloride (5 ml,). The 
solid dissolved to give a dark brown solution which after a very short
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time separated into two layers. The reaction mixture was shaken, at
room temperature, for two hours, and then poured into a large volume
of water. The carbon tetrachloride was removed under reduced pressure,
the solid material was filtered off, washed with water, with light
petroleum (b.p. 40-60°) and sucked dry at the pump. Pentanitroacetyl-
coronene (0*298 g «), m.p. 280° (decomp.) was obtained as brown crystals
(found: C, 54.9; H, 1.65; N, 12.15. requires C, 55.0;
H, 1.6; N, 12.35#). It had A 575 (1.31), 462 (3.95), 446 sh. (5.27),
408 sh. (11.43), and 348 (43.09). It had v 1690, 1625, 1540,
-11350, 929, and 810 cm.
The oxidation of acetylcoronene.
Several attempts were made to oxidise acetylcoronene employing 
a variety of reagents.
(a) with alkaline potassium permanganate.
To a ground mixture of acetylcoronene (0.101 g.) and 
potassium permanganate (0.2 g.) was added a solution of sodium carbonate 
(0.3 g.) in water (30 ml.). The mixture was stirred, at first slowly 
and then vigorously with heating under reflux, for eight hours. The 
excess of potassium permanganate together with manganese dioxide (if 
produced) were destroyed with sodium metabisulphite. The reaction 
mixture was then acidified with aqueous sulphuric acid (3N; 10 ml.).
The reaction mixture was further heated, under reflux, with stirring 
for thirty minutes, after which it was allowed to cool. The residue 
was filtered off, washed with water, with methanol, and then with ether
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and sucked dry at the pump. The product had m.p. 224-225° and an 
infra-red absorption spectrum identical to that of acetylcoronene,
showing v 1570, 1621, and 850 cm. ^ ^ max
(b) with sodium hypochlorite.
Ground acetylcoronene (0,174 g.) was added, in portions
with stirring to a solution of sodium hypochlorite (l0 g.) in water
at 55°. The stirring was continued for eight hours at 55-60°. Excess
of sodium hypochlorite was destroyed with a solution of sodium
metabisulphite (25 g.) in distilled water (100 ml.). The reaction mixture
was cooled and acidified with concentrated hydrochloric acid (17 ml.).
The residue was filtered off, washed with water, with methanol,and
with ether, and then sucked dry at the pump. The product (0.152 g.)
had m.p. 210-214° and an infra-red absorption spectrum identical to
that of acetylcoronene, showing v 1670, 1621, and 850 cm. ^max
(c) with sodium dichromate and acetic acid.
To a refluxing solution of acetylcoronene (0.117 g.) in 
nitrobenzene (3 ml.) and glacial acetic acid (l ml.), was added dropwise 
a solution of sodium dichromate (0.401 g.) in glacial acetic acid 
(2.5 ml.). After dilution with glacial acetic acid (5 ml.), the reaction 
mixture was allowed to cool and then left to stand for fourteen hours.
The solid was filtered off, washed successively with glacial acetic 
acid, aqueous sulphuric acid (3N), water, methanol, acetone, and then 
with ether. The product (0.082 g.) had m.p. 346-356° (decomp.).
The reaction product was found to be insoluble in benzene.
80
xylene, and chlorobenzene; sparingly soluble in _D-dichlorobenzene and
methylnaphthalene, and slightly more soluble in nitrobenzene.
An attempt was made to purify the reaction product using
nitrobenzene. The crude product (0.067 g.) was treated with boiling
nitrobenzene (80 ml); the mixture was filtered while hot leaving a
residue (0.014 g.). The filtrate, after cooling, was filtered; the
residue was washed with ether and then sucked dry at the pump. The
black solid so obtained (0.019 g.), decomposed at 345-350°. It had
V 1650, 1600, and 860 cm.  ^ This product was not further 
max
investigated.
n-Butyl dichloromethyl ether.
n-Butyl formate (51 g.) was added to phosphorus pentachloride 
(105 g.) in small portions, with stirring, at about 5°. When the 
addition was complete, the reaction mixture was stirred, at room 
temperature, until all of the solid had dissolved, and the solution 
became clear (approximately one hour). The reaction mixture was then 
distilled under reduced pressure to give n-butyl dichloromethyl ether 
(51 g.), b.p. 44-46°/l3 mm., n^^ 1.4372 (b.p. 48-49/15 mm., n^° 1.4392,^^ 
b.p. 57°/l7 mm., n^° 1.4377.^^).
Coronaldehyde.
32The compound was prepared by the method used by Buu Hoi £t al..
30 31
Reimlinger et al., and Clar et al.
A fine suspension of coronene (1.00 g.) in carbon disulphide (100 ml.)
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at 0°, was treated with titanium tetrachloride (6.5 ml.) and n-butyl 
dichloromethyl ether (1.5 g.), with stirring. The mixture was further 
stirred at 0° for one hour and then for fifteen hours at room 
temperature. The blue solution, so obtained, was acidified with aqueous 
hydrochloric acid (3f\!j 50 ml.); the colour changed to orange-yellow.
The residue was filtered off, washed successively with dilute hydrochloric 
acid, water, ammonium hydroxide, water, methanol, and finally with 
ether, to give orange-yellow crystals (0,910 g.), m.p. 339-340°. The 
crude product (0.910 g.) was recrystallised from xylene three times 
to give long orange-yellow needles of coronaldehyde (0.484 g.), 
m.p. 340-341°. (literature m.p. 360°;^° 342°;^^ 389°.^^)(Found:
C, 91.3; H, 3.7. Calculated for CggH gO: C, 91.4; H, 3.7#). It had 
A  ^444 (2.44), 419 (1.50), 379 (10.73), 339 sh. (16.56), 324 (53.84), 
315 (53.84), 303 (57.79), 290 sh. (33.50), and 282 (25.60). It had
V 2720, 1685, 1620, 1307, and 848 cm."^ 
max
Coronaldehyde Hydrazone.
Ground coronaldehyde (0.164 g.) was dissolved in boiling pyridine
(10 ml.), hydrazine hydrate (50#; 4 ml.) and then water (2 ml.) was
added. The hot solution was filtered from a small quantity of insoluble
material, and the hydrazone was precipitated from the solution by
the addition of water (15 ml.). The mixture was left overnight, and
filtered; the residue was washed with water, with methanol and then
with ether to give pale yellow fine crystals of coronaldehyde hydrazone
Si
(0.157 g.), m.p. 375-376 [Literature m.p. 360 (decamp.)J. Unsuccessful 
attempts were made to purify the hydrazone from xylene, chlorobenzene, 
o-dichlorobenzene, nitrobenzene, and from dimsthylformamide (Found:
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C, 07.5; H, 3.95; N, 8.25. Calculated for 025^14^2: 87.7; H, 4.1;
N, 8.2#). It had v 3375, 1615, and 848 cm. ^
max
Coronaldoxime.
Ground coronaldehyde (0.25 g.) and hydroxylamine hydrochloride
(12.0 g.) were heated, under reflux, in pyridine (20 ml.), and during
thirty minutes sodium carbonate (5.0 g.) was added in portions.
Effervescence occurred and the reaction mixture was then heated under
reflux for a further hour. Distilled water (approximately 60 ml.) was
added to the hot solution causing very fine light-yellow needles to
separate. This mixture was allowed to cool and then to stand for
fifteen hours. The resulting solid was filtered off, washed with water,
with methanol, with ether, and then sucked dry at the pump. The
reaction product (0.218 g.), m.p. 303-305°, was recrystallised from
industrial methylated spirits to give fine pale-yellow needles of
coronaldoxime (0.201 g.), m.p. 304-306° (Found: C, 87.8, H, 3.75;
N, 4.1. C_^H -NO requires C, 87.7; H, 3.8; N, 4.05#). It had AZD ID max
438 (1 .12), 413 (1 .12), 370 (14.81 ), 342 (21 .09), 320 sh. (84.38),
308 (93.35), and 294 sh. (37.70). It had 3290, 1615, 950, and
845 cm. ^
The attempted preparation of nitrocoronaldehyde.
A suspension of finely ground coronaldehyde (0.164 g.) in 
carbon tetrachloride (6 ml.) was shaken with aqueous nitric acid 
(_d 1.36; 3.5 ml.) for three hours, at room temperature. Water was 
added to the reaction mixture and the carbon tetrachloride was removed
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under reduced pressure. The greenish-brown solid was filtered off,
washed with water, with methanol, with ether, and then sucked dry at
the pump, to give the reaction product (0.155 g«). The crude product
(0.106 g.) was recrystallised from o-dichlorobenzene (30 ml.) to give
brown needles (0.07 g.), m.p. 330-335° (decomp.) (Found: C, 81.2;
H, 2.9; N, 2.9. CggH NO^ requires C, 80.4; H, 2.9; N, 3.7#). It had
V 1680, 1522; and 1350 cm.  ^ The infra-red absorption had a 
max
strong carbonyl absorption at 1680 cm. ^
Pentanitrocoronaldehyde.
Fuming nitric acid (_d 1.5: 4 ml.) was carefully added dropwise 
and with constant shaking and swirling to a suspension of ground 
coronaldehyde (0.164 g.) in carbon tetrachloride (6 ml.). The reaction 
mixture was shaken for two hours at room temperature, and then poured 
into a large volume of water, and the carbon tetrachloride was removed 
under reduced pressure. The solid material was filtered off, washed 
with water, with light petroleum (b.p. 100-120°) and then sucked dry 
at the pump, to give pentanitrocoronaldehyde (0.27 g.), m.p. 276-280° 
(decomp.), as brown needles (Found: C, 54.1; H, 1.35; N, 12.5.
N O  requires C, 54.3; H, 1.25; N, 12.65#). It had X 580
a d  I u It msiX
(1.36), 463 (3.17), 436 (3.62), 406 sh. (12.69), 382 sh. (20.40), 
and 347 (51.24). It had 1700, 1540, 1352, 931, and 812 cm."^
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The attempted condensation of pentanitrocoronaldehyde with diethyl 
malonate.
Pentanitrocoronaldehyde (0,505 g.), pyridine (15 ml.), diethyl 
malonate (2.0 g.), and piperidine (0.5 ml.) were heated, under reflux, 
with stirring (the colour of the mixture rapidly became black), for 
thirty hours. After cooling to room temperature, the reaction mixture 
was acidified with aqueous hydrochloric acid (2N; 50 ml.). After 
dilution with water (100 ml.) the reaction mixture was filtered. The 
black residue was washed with a large volume of water, with methanol, 
with ether, and then sucked dry at the pump. It did not prove possible 
to purify this solid (0.944 g.) by recrystallisation. The material 
was insoluble in benzene, toluene, xylene, chlorobenzene, ^o-dichloro- 
benzene, nitrobenzene, dimethylformamide, dimethylsulphoxide, and in 
trigol. The infra-red absorption spectrum was not clean.
Diethyl coronylidenemalonate.
• Ground coronaldehyde (0.251 g.), pyridine (15 ml.), diethyl 
malonate (2 ml.) and piperidine (0.5 ml.) were heated, under reflux, 
with stirring for forty-five hours. After cooling, the reaction mixture 
was acidified with aqueous hydrochloric acid (2l\lj 40 ml.); a brown 
solid separated. The reaction mixture was then diluted with water 
(20 ml.J and the solid was filtered off, washed with water, with 
light petroleum (b.p. 40-50°) and sucked dry at the pump to give 
diethyl coronylidenemalonate (0.323 g.), m.p. 128-129° (Found: C, 81,8; 
H, 4.65. ^22^22^4 requires C, 81.7; H, 4.7#). It had 380 sh.
(9.25)^ 343 (27.77), 322 sh. (51.19), 307 (89.32), 295 sh. (48.47).
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It had V 1725, 1620, 1318, 1308, 1265, 1235, 1222, 1205, 1065,
and 845 cm.  ^ The mass spectrum showed a molecular ion at jr/e^  470, 
TfCDClg), 1.28 (olefinic proton, singlet), 1.68 (aromatic 11H, 
multiplet), 5.46 (Çj4^ -CH^ , quartet), 5.88 (i^2“^^3» quartet), 8.46 
(CH2-CH2, triplet), and 9.08 (CH^-CH^, triplet).
Diethyl dinitrocoronylidenemalonate.
The preparation of this compound was attempted following the
45
method of Bordwell et al.
(a) To a solution of acetyl nitrate, (prepared by the 
addition of concentrated nitric acid (_d 1.42; 1 ml.) at room 
temperature, to acetic anhydride (7 ml.) over a period of one minute, 
the temperature of the reaction mixture being maintained at 30-35°
using a mixture of dry ice and methanol) was added a solution of
)
diethyl coronylidenemalonate (0.502 g.) in acetic anhydride (50 ml.) 
with stirring, at room temperature. The reaction mixture was heated, 
under reflux, for five hours and after cooling, the reaction solution 
was poured into ice-cold water, the resulting solution contained green 
coloured oily drops which were induced to crystallise by scratching the 
oil against the side of the flask. The greenish-brown solid was 
filtered off, washed with water, with light petroleum (b.p. 40-60°) 
and sucked dry at the pump to give a product (0.605 g.), m.p. 182-185°, 
which was purified by Soxhlet extraction with chloroform. The extract 
was evaporated to dryness and a black chocolate-coloured compound 
(0.302 g.), m.p. 183-185°, was obtained.
The product appeared to be a mixture of diethyl dinitro-
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coronylidenemalonate and diethyl trinitrocoronylidenernalonate from
the microanalysis figures (Found: C, 62.6; H, 3.0; [\l, 5.75, Diethyl
dinitrocoronylidenemalonate, ^22^20^2*^ 8 C, 68.7; H, 3,6;
N, 5.0. Diethyl trinitrocoronylidenernalonate, 822,^ 2^^ 20^0 requires
C, 63,45; H, 3,15; N, 6,9#). The infra-red absorption spectrum of
the reaction product had characteristic absorption for -NOg at 1528
and 1342 cm,"^, and strong absorption for the ester group at 1310-1215 
-1
cm.
(b) A solution of diethyl coronylidenemalonate (0.50 g.)
in acetic anhydride (50 ml.) was added, with stirring, to a solution
of acetyl nitrate (prepared as described in (a) using the same
quantities of reagents), at room temperature. The reaction mixture
was stirred for a further eight hours. The work-up procedure was
identical to that described in (a) above, after recrystallisation
from acetic acid to give fine yellow needles of diethyl
dinitrocoronylidenemalonate (0,597 g.), m.p. 166-168° (Found: C, 68.4;
H, 3.25; N, 5.0. requires C, 68.7; H, 3.4; N, 5.0#). It
had A 460 (2.58), 406 sh. (11.21), 360 sh. (31.91), and 312 (42.25) 
max
It had 0 ^ 1725, 1619, 1528, 1385, 1342, 1310, 1300, 1264, 1242,
1215, and 845 cm.
The oxidation of coronaldehyde.
Several attempts have been made to prepare coronenecarboxylic 
acid in this way.
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(a) with alkaline potassium permanganate.
(i) To an intimate, finely ground, mixture of 
coronaldehyde (0.165 g.) and potassium permanganate (1.002 g.) was 
added a solution of sodium carbonate (1.5 g.) in water (30 ml.). After 
heating, under reflux, with stirring for fifteen hours, the reaction 
mixture was cooled to room temperature and allowed to stand for a 
further fifteen hours. The.excess of potassium permanganate was 
destroyed with sodium metabisulphite and very dilute sulphuric acid. 
The reaction mixture was filtered and the residue was washed with 
water, with methanol, and then with ether. The product (0.10 g.), 
m.p. 330-335°, had an infra-red absorption spectrum and melting point 
virtually identical to those of the starting material, coronaldehyde.
(ii) A solution of sodium carbonate (1.52 g.) in water
(5 ml.) and pyridine (4 ml.) was added to a solution of coronaldehyde
(0.165 g.) and potassium permanganate (0.501 g.) in boiling pyridine
o ^
(8 ml.), with stirring at 120 . After heating, under reflux, for four 
hours, the excess of potassium permanganate was destroyed with sodium 
metabisulphite and very dilute sulphuric acid and the reaction mixture 
was further heated, under reflux, with stirring for a further fifteen 
hours. The reaction mixture was then cooled, filtered, and the residue 
was washed with water, with methanol, and finally with ether. The 
crude, dark coloured, reaction product (0.223 g.) decomposed at 460°. 
The infra-red absorption spectrum of this material was not clean but 
was not identical to that from coronaldehyde.
Unsuccessful attempts were made to purify the reaction 
product using xylene, mesitylene, chlorobenzene, jo-dichlorobenzene.
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dimethylformamide, nitrobenzene, and dimethylsulphoxide.
(b) with manganese dioxide.
Ground coronaldehyde (0,329 g.) and manganese dioxide
(1.0 g.) were heated under reflux, with stirring, in xylene (60 ml.) for
twenty-four hours. The excess of manganese dioxide was removed with 
sodium metabisulphite (2.0 g.) and aqueous sulphuric acid (IN; 30 ml.) 
and the colour of the solution changed to greenish-yellow. A large 
volume of water was added and the solid material was filtered off, 
washed with water, with methanol, and then with ether. The solid (0.303 g.), 
m.p. 345-348°, had melting point and infra-red absorption spectrum 
identical to that of coronaldehyde.
(c) with silver oxide.
A paste of ground coronaldehyde (0.166 g.) was made in 
Teepol detergent (approximately 10 g.). To this was added distilled
water (15 ml.) and sodium hydroxide pellets (1.0 g.). After raising the 
temperature of the mixture to approximately 35°, silver oxide (0.234 g.) 
was added and the reaction mixture was stirred for twenty-four hours.
A large volume of water and aqueous hydrochloric acid were then added.
The residue was filtered off, washed with water, with methanol, and 
then with ether to give a solid, the infra-red absorption spectrum of 
which was identical to that of coronaldehyde.
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(d) with silver picolinate.
To a solution of coronaldehyde (0.253 g,) in 
dimethylsulphoxide (35 ml.) was added silver picolinate (2.5 g.). The 
reaction mixture was heated near to the boiling point of the solvent, 
with stirring, for twenty-six hours. The colour of the reaction mixture 
turned to black after two hours. The reaction mixture was acidified 
with aqueous hydrochloric acid (2N; 10 ml.) and then diluted with 
water. The solid material was filtered off, washed successively with 
large quantities of water, methanol, ether and then sucked dry at the 
pump. The crude reaction product had an infra-red absorption spectrum 
identical to that of coronaldehyde.
(e) with sodium dichromate and acetic acid,
A solution of sodium dichromate (0.5 g.) in glacial 
acetic acid (5 ml.) was added dropwise to a refluxing solution of 
pure coronaldehyde (0.165 g.) in nitrobenzene (3 ml.) and glacial acetic 
acid (7 ml.). The reaction mixture was then allowed to cool to room 
temperature, and was then left for fifteen hours. The reaction mixture 
was filtered, the solid being washed successively with glacial acetic 
acid, aqueous sulphuric acid, water, methanol, ether, and then sucked 
dry at the pump.
It was not possible to recrystallise this dark coloured 
reaction product, it being insoluble in all solvents used e.g. benzene, 
toluene, xylene, mesitylene, chlorobenzene, and oi-dichlorobenzene. The 
infra-red absorption spectrum was not clean but there was strong 
absorption at 1660 cm. ^
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Cyanocoronene.
(a) An attempt was made to prepare cyanocoronene from
35
coronaldehyde using the method of Van,
A mixture of pure ground coronaldehyde (0.328 g.), hydroxylamine 
hydrochloride (0.1 g.), sodium formate (0.125 g.), and formic acid 
(15 ml.) was heated under reflux with stirring for four hours. After 
cooling the reaction mixture to room temperature, the mixture was 
filtered and the residue was washed with water, with methanol, and then 
with ether. The infra-red absorption spectrum of the solid showed that 
it was largely unreacted coronaldehyde together, perhaps, with a 
small quantity of the nitrile, there being a small peak at 2220 cm.  ^
from -C=N.
(b) The experiment described above was repeated with a ten-fold 
increases in the quantities of hydroxylamine hydrochloride and sodium 
formate, and the time of heating was increased from four to sixteen 
hours. The result, however, was similar to that obtained above.
(c) Ground coronaldoxime (0.172 g) was heated, under reflux, 
with stirring for fifteen hours in acetic anhydride (20 ml.). The 
brownish-yellow solid was filtered off, washed with water, with methanol, 
and finally with ether, and then sucked dry at the pump. The reaction 
product (0.142 g.) had m.p. 440-444°. The crude compound (0.134 g.),
on recrystallisation from xylene (90 ml.), gave brown needles of 
cyanocoronene (0.087 g*), m.p. 440-442° (Found; C, 92.1; H, 3.5; N, 4.2. 
CncH ,N requires L, 92.3; H, 3.4; N, 4.3#). It had X 435 (3,30},
^  w 1 I TIjcj X
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411 (1 .94), 309 (1 .16), 368 (11 .28), 349 (16.34), 338 (15.95), 320 (47.87),
311 (72.01), 304 (59.16), and 280 sh. (16.34). It had v 2222,
max
1620, 1316, and 846 cm. ^
Pentanitrocyanocoronene.
To a suspension of ground cyanocoronene (0.158 g.) in carbon 
tetrachloride ( 6 ml.) was added fuming nitric acid (jd 1.5; 4 ml.) 
dropwise and with constant shaking and cooling using tap water. After 
shaking for two hours, at room temperature, the reaction solution was 
poured into a large volume of water and the carbon tetrachloride was 
removed under reduced pressure. The brown solid was filtered off, washed 
with water, with methanol, with ether, and then sucked dry to give 
pentanitrocyanocoronene (0.246 g.), m.p. 362-368° (decomp.) (Found:
C, 54.4; H, 1.25; l\l, 15.15. 25*^ 6*^ 6*^ 10 fSAuires C, 54.6; H, 1.1; N, 15.25#). 
It had A 570 (1.44), 460 (2.68), 433 (4.32), 400 sh. (12.98),
382 sh. (19.24), and 344 (52.91 ). It had 2245, 1628, 1548, 1360,
915, and 808 cm. ^
Pentanitrocoronenecarboxylic acid.
Ground pentanitrocyanocoronene (0.276 g.) was heated under reflux, 
with stirring, in concentrated nitric acid (cj 1.42; 25 ml.) for twenty 
hours. The reaction mixture was allowed to attain room temperature, 
and then poured into a large volume of water; there separated very fine, 
brown crystals. The solid material was filtered off, washed with water, 
with light petroleum (b.p. 40-60°), and then sucked dry at the pump, to 
give pentanitrocoronenecarboxylic acid (0.177 g.), m.p. 318-320° (decomp.)
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(Found: C, 52.G; H, 1.35; N, 12.5, requires C, 52.7; H, 1.25;
N, 12.3#). It had A 580 (1.33), 470 (4.0), 407 sh. (11.55), and
348 (41 .81 ). It had v 3070, 1720, 1625, 1540, 1352, 915, and 812 cm.~^
Coronenecarboxylic acid.
(a) Finely ground cyanocoronene (0.082 g.) was heated under 
reflux with stirring in dilute sulphuric acid (70# w/w; 15 ml.) for 
fifteen hours. The cooled reaction mixture, greenish yellow in colour, 
was filtered and the residue was washed with water (washings were 
found to be slightly green in colour), with methanol, and finally with 
ether to give a solid product (0,078 g.), m.p. 435-438°.
The infra-red absorption spectrum and the melting point of 
the product suggested that the product was largely unchanged cyanocoronene
(b) Hydrogen chloride gas was passed through a refluxing mixture 
of ground cyanocoronene (0.083 g.), concentrated hydrochloric acid
(10 ml.) and glacial acetic acid (10 ml.) for twenty-four hours. The 
solid product was filtered off, washed with water, with methanol, and 
with ether before being sucked dry at the pump to give a solid (0.073 g.), 
m.p. 437-440°.
The melting point and the infra-red absorption,spectrum were 
found to be identical to that of the starting material, cyanocoronene.
(c) The compound was prepared using the method of Buu Hdi.^^
A mixture of ground cyanocoronene (0.252 g.), sodium 
hydroxide (0,5 g,), absolute ethanol (15 ml.), and dry dioxan (15 ml.)
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was heated under reflux with stirring for seventy-two hours. The 
ethyl alcohol was removed under reduced pressure and water (approximately 
15 ml.) was added. The resulting light yellow solid was filtered off, 
washed with boiling benzene (approximately 15 ml.), with ether, and then 
sucked dry at the pump. The product was then made into a suspension 
in water (20 ml.) and aqueous hydrochloric acid (3N; 25 ml.) was added; 
to give very fine pale yellow needles. The solid was filtered off, 
washed with water, with methanol, with ether, and then sucked dry at the 
pump. The crude reaction product (0.245 g.), m.p. 340-342°, was 
recrystallised twice from nitrobenzene (25 ml.) to give very fine pale 
yellow needles of coronenecarboxylic acid, m.p. 341-342° (Literature 
m.p. 341°.^^) (Found: C, 87.2; H, 3.5. Calculated for ^25^12^2" 87.5;
H, 3.45#). It had 435 (0,64), 411 (0.64), 343 (25.69), 320.5 sh.
(37.67), 307 (119.86), and 295 sh. (57.36). It had 3360, 3170,
1690, 1620, 1275, and 848 cm.~^
Methylcoronene
32This compound was prepared using the method of Buu Hoi al»
31It has also been prepared by Clar et al.
Ground coronaldehyde (0.251 g.) was dissolved by heating, with 
stirring, under reflux with trigol (60 ml.) and hydrazine hydrate (100#; 
1.75 g.). When all of the solid had dissolved (approximately an hour and 
‘a half), the solution was cooled to room temperature. Potassium 
hydroxide (1.5 g.) was then added to the reaction mixture which was 
further heated under reflux, with stirring, for four hours. After 
cooling, water (40 ml.) was added and the reaction mixture was acidified
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with aqueous hydrochloric acid (2N; 30 ml.) and then left to stand 
for fifteen hours. The pale yellow precipitate was filtered off, 
washed with water, with methanol, and then with ether, to give crude 
methylcoronene (0.213 g.), m.p. 323-324°. The crude compound (0.123 g.) 
was twice recrystallised from toluene to give pure methylcoronene 
(0.098 g.), m.p. 322-323° (Literature m.p. 317.5-318°,352°.^^) 
(Found: C, 95.2; H, 4.5. Calculated for C, 95,5; H, 4.5#).
It had X 353 sh. (4.51), 348 sh. (7.89), 343 (39.86), 338 (13,91),
327 (16.92), 317 sh. (24.82), 306 (148.87), 294 (59.39), and
282.5 sh. (15.79). It had v 1612, 1320, 1308, and 845 cm.“  ^ Themax
mass spectrum showed a molecular ion at m/e 314. t (CSg), 1.4 (aromatic
11H, multiplet), 6,77 (methyl group, doublet).
Methylcoronene picrate.
A solution of methylcoronene (0.035 g.) in xylene (3 ml.) was
mixed with picric acid (approximately 0.035 g.) in xylene (5 ml.).
The solution became dark red end was heated to boiling and then allowed
to cool to room temperature, when dark red needles separated out. The
crystalline solid was filtered off, washed with ether, and sucked dry
at the pump. The product, after recrystallisation from xylene, gave
methylcoronene picrate, m.p. 258° (decomp.), as dark red needles (literature
m.p. 258-260°.^^) (Found: C, 68.5; H, 3.3; N, 7.5, Calculated for
C„,H.„N,0 : C, 68.5; H, 3.15; N, 7.75#). It had v 1631, 1605, 1560, 
w I I f kj f . msx
1540, 1530, 1340, 1308, 915, 863, and 732 cm."”*
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The nitration of methylcoronene.
The nitrations were carried out using the method described 
below; the quantities of reagents used in the different experiments 
are separately listed as are the purification procedures in each case.
To a suspension of ground methylcoronene in carbon tetrachloride 
was added aqueous nitric acid in small portions, with constant swirling 
and shaking. The reaction mixture was then shaken at room temperature 
for two hours, and then poured into a large volume of water. The 
carbon tetrachloride was removed under reduced pressure. The product was 
filtered off and the residue was washed with water, with methanol, and 
then with ether.
Experiment (a).
Methylcoronene 0.251 g.
Carbon tetrcahloride 8 ml.
Aqueous nitric acid d 1.36; 5 ml.
>oThe crude product, a brown solid (0.306 g.), m.p. 297-300
(decomp.), was purified by Soxhlet extraction with xylene"(60 ml.) to
give very fine, brown needles (0.102 g.), m.p. 300-302°(decomp.).
This product was recrystallised three times from xylene but this had
no effect on the melting point (Found: C, 75.9: H, 3.15; N, 4.65.
C«t-H „f\lO requires C, 74.3; H, 3.0; N, 6.9#). It had v 1530, 1340, 
2D ID 2 maX
1.310, and 850 cm. ^
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Experiment (b).
Methylcoronene Ç).251 g.
Carbon tetrachloride 8 ml.
Aqueous nitric acid _d 1 .372; 5 ml.
The reaction product (0.318 g.), m.p. 296-298°, was purified 
by Soxhlet extraction with xylene (100 ml.) to give a brown substance, 
m.p. 296-298° (decomp.). This was further recrystallised from xylene 
but this had no effect on the melting point (Found: C, 75.2; H, 3.3;
N, 6.5. C_p.H N 0 requires C, 74.3; H, 3.0; N, 6.9#). It had v
^5 $ ^ 4  ITIQX
1530, 1345, 1315, and 848 cm.“^
Experiment (c).
Methylcoronene 0.252 g.
Carbon tetrachloride 8 ml.
Aqueous nitric acid jd 1.42; 5 ml.
The product (0.347 g.), m.p. 286-288° (decomp.), was purified 
by Soxhlet extraction with xylene (100 ml.) to give small, reddish-brown 
needles of m.p. 286-288° (decomp.) (Found: C, 72.3; H, 2.95; N, 7.8.
^25^12^2^4 requires C, 74.25; H, 3.0; N, 6.9. 2^5*^ 11^'*3*^ 6 requires 
C, 67.0; H, 2.45; N, 9.35#). It had  ^1530, 1345, 1310, and 
848 cm. ^
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Experiment (d).
Methylcoronene 0,252 g.
Carbon tetrachloride 8 ml.
Aqueous nitric acid ^ 1.372; 5 ml.
The product (0.304 g.) was twice recrystallised from xylene 
to give a substance (0.152 g.), m.p. 288-290° (decomp,) (found: C, 77.1; 
H, 3.05; N, 5.7. ^25^12^2^4 requires C, 74.3; H, 3.0; N, 6.9#). It
had V 1530, 1340, 1310, and 848 cm.*"^  
max
Experiment (e).
Methylcoronene 0.252 g.
Carbon tetrachloride 6 ml.
Aqueous nitric acid d 1.386; 5 ml.
The greenish-yellow solid (0,306 g.), m.p. 296-298° (decomp.) was 
purified by rocrystallisation twice from xylene using decolourising 
charcoal to give a compound, m.p. 296-298° (decomp.) (Found: C, 78.0;
H, 3.1; N, 5.8. “^25*^ 12^ 2*^ 4 rsquires C, 74.3; H, 3.0; N, 6.9#). It
had V 1522, 1338, 1310, and 844 cm."^
max
-Experiment (f ).
Methylcoronene 0.254 g.
Carbon tetrachloride 8 ml.
. .Aoueous nitric acid d 1.372; 5 ml.
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The reaction product (0.311 g.) had m.p. 280-288° (decomp.).
This crude compound was purified by column chromatography as described 
below.
A sample of the crude product (approximately 200 mg.) was
dissolved in a large volume of boiling xylene (approximately 500 ml.),
cooled, filtered (leaving a residue of approximately 25 mg.), and the
filtrate was run through a column packed with neutral alumina (30 g.)
wet with xylene. A fraction (l 1.) greenish-yellow in colour, was
followed by a colourless eluate. The eluent was changed from xylene
to 5# dimethylformamide in xylene.
The infra-red absorption spectrum of the solid compound (0.014 g.)
obtained after concentration of the first eluate in xylene only,
suggested that it was a nitrated derivative of methylcoronene mixed
with other impurities. The third fraction (approximately 2 1.) was
concentrated to approximately 50 ml. and allowed to cool to give brown
dinitromethylcoronene (0.06 g.), m.p, 280-284° (decomp.) (Found;
C, 74.4; H, 2.95; N, 6.9. CggH requires C, 74.25; H, 3.0; N, 6.9#).
It had X 400 sh. (0.83), 354 sh. (17.97), and 304 (41.40). It
max
had V 1524, 1340, 1310, and 842 cm.  ^
max
The attempted polynitration of methylcoronene.
Fuming nitric acid (_d 1.5; 8 ml.) was added in small portions 
to a suspension of methylcoronene (CF.25 g.) in carbon tetrachloride 
(8 ml.), with constant shaking, swirling and intermittent cooling.
The reaction mixture was shaken at room temperature for three hours, 
and the resulting dark brown reaction solution was poured into a 
laroB volume of water. The carbon tetrachloride was removed under
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reduced pressure to give a brown solid material which was filtered off, 
washed with water, with methanol, and then with ether & The solid (0.418 g.) 
had m.p. 254° (decomp.) (Found: C, 51.9; H, 2.15; i\l, 13.0. C^gH^NgO^^ 
requires C, 55.7; H, 1.7; N, 13.0%). It had 1540, 1355, and 815 cm. ^
Recrystallisation from jo-dichlorobenzene gave a product, m.p. 254° 
(decomp.), which also did not give good microanalytical figures 
(Found: C, 53.35; H, 1.9; N, 10.9. ^25^9^5^10 C, 55.7; H, 1.7;
N, 13.0%).
The oxidation of methylcoronene.
A solution of sodium dichromate (2.0 g.) in glacial acetic 
acid (l0 ml.) was added dropwise to a refluxing solution of ground 
methylcoronene (0.501 g.) in nitrobenzene (10 ml.) and glacial acetic 
acid (2.5 ml.) at such a rate that the solvent was kept boiling gently.
When this addition was complete more glacial acetic acid (30 ml.) was 
added to the reaction mixture which was then allowed to cool, and was 
left overnight. The reaction mixture was filtered and the black solid 
residue was washed successively with glacial acetic acid, a large 
volume of water, methanol, ether, and finally sucked dry at the pump.
The crude compound was purified by recrystallisation from nitrobenzene. 
Because of the presence of a large amount of insoluble material, it 
was necessary to use a large volume of nitrobenzene, and after filtration 
of the Jioc solution, concentration to a small volume had to be carried 
out before crystallisation took place. The purified compound had a 
m.p. 420° (Found: C, 85.0; H, 3.45. Calculated for ^24^10^2' 87.3;
H, 3.05, and ^25^12^2 ^^F^ires C, 87.2; H, 3.5%). The infra-red 
absorption spectrum of the reaction product had strong absorption at
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1650, 1600, and 1300 cm. ^
Methylcoronaldehyde »
To a suspension of ground methylcoronene (0.252 g.) in carbon
disulphide (25 ml.) at 0°, was added titanium tetrachloride (2 ml.) and
n-butyl dichloromethyl ether (0.4 g.). The mixture was stirred for
one hour at 0°, and then for fifteen hours at room temperature.
The dark blue reaction mixture was acidified with aqueous hydrochloric
acid (2IM; 20 ml.) to give an orange-yellow solid (0.231 g.), m.p.
314-315°, which was filtered off, the residue being washed successively
with dilute hydrochloric acid, water, ammonium hydroxide, water, methanol,
and then with ether. The crude product (0.151 g.) after recrystallisation
from xylene (60 ml.) gave fine, brown needles of methylcoronaldehyde
(0.042 g.), m.p. 315° (Found: C, 91.3; H, 4.1. CggH^^O requires C, 91.2;
H, 4.1%). It had 444.5 (2.45), 420 (l.Gl), 382 (9.21), 348 sh.
(15.14), 325.5 (48.07), 315 (46.92), 305 (51.03), and 283 sh. (22.39).
It had V 2720, 1685, 1680, 1620, and 846 cm."^ 
max
Methylcoronaldoxime.
Ground methylcoronaldehyde (0.153 g.) and hydroxylamine 
hydrochloride (7.0 g.) were dissolved in pyridine (l5 ml.), by heating 
under reflux and with stirring. When the solution became clear sodium 
carbonate (5,0 g «) was added in portions and the mixture was then heated 
under reflux for thirty minutes. The hot mixture was diluted with water 
(60 ml.), when very fine pale-yellow needles separated. The solid was 
filtered off, washed, with water,, with methanol, and then with ether to
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give methylcoronaldoxime (0*122 g.), m.p* 258-259° (decomp.) (Found:
N, 3.6. NO requires N, 3.9%). It had v 3300, 1615, 950, and
I o rriQ X
848 cm. ^
Attempts to purify this compound by recrystallisation from 
pyridine gave a product which gave poor analytical figures.
Methylcorononitrile.
Methylcoronaldoxime (0.082 g.) was heated under reflux in
acetic anhydride (20 ml.) with stirring for fifteen hours. After
cooling to room temperature a pale-green solid (0.072 g.) was obtained.
This was filtered off, washed with water, with methanol, with ether,
and then sucked dry at the pump. The crude compound was recrystallised
from a mixed solvent of chloroform and methanol to give methylcoronitrile
as yellowish-brown needles, m.p. 382-384° (Found: C, 91.6; H, 4.1;
N, 4.2. requires C, 92.0; H, 3.85; N, 4.15%). It had A
Z u  I u  r f i 0 X
437.5 (3.11 ), 413 (1 .94), 391 .5 (1 .16), 369 (10.89), 351 (17.51 ),
341 sh. (16.93), 322 sh. (56.05), 313 (75.12), 306 sh. (62.28), and
281 sh. (17.12). It had v 2220, 1621, end 645 cm."^max
Diethyl methylcoronylidenemalonate.
To a solution of methylcoronaldehyde (0.251 g.) in pyridine 
(15 ml.) was added diethyl malonate (2 ml.) and piperidine (0.5 ml.).
The reaction mixture was heated, under reflux, with stirring for 
forty-five hours. The cooled reaction mixture was acidified with aqueous 
hydrochloric acid (2N; 35 ml.) and diluted with water (25 ml.). A 
brownish-yellow compound separated, and this was filtered off; the
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residue was washed with water, with light petroleum (b.p, 40-50°) and
then sucked dry at the pump to give diethyl methylcoronylidenemalonate
(0.329 g,), m.p. 104-106°, as brown needles (Found: C, 82.0; H, 4.85.
C H 0 requires C, 81.8; H, 5.0%). It had A 387 sh. (6.79),
wfcj . H  fDQX
345.5 (28.86), 330 sh. (38.48), 309 (99.03), and 297 sh. (53.76).
It had V 1725, 1615, 1262, 1245, 1230, 1205, and 845 cm."^
max
The mass spectrum showed a molecular ion at jp/^ 484. t (CDClg),
1.3-2.6 (aromatic 10H and olefinic 1H, complex multiplet), 5.45 
(CH^-CHg, quartet), 5.84 (^^-CHg, quartet), 7.24 (aromatic methyl 3H, 
distorted triplet), 8.43 (CH^-CHg, triplet), and 9.02 (CH„-CHg, triplet).
Dimethylcoronene.
%.
Methylcoronaldehyde (0.25 g.) was dissolved by heating, under
reflux, in trigol (100 ml.) and hydrazine hydrate (100%; 2.0 g.). The
reaction mixture, after heating under reflux with stirring, for another
hour, was allowed to cool to room temperature. Potassium hydroxide
(2.0 g.) was added and the reaction mixture was further heated, under
reflux, with stirring for six hours. After cooling and diluting with
water (200 ml.), the reaction mixture was acidified with aqueous
hydrochloric acid (2i\l; 70 ml.) to give very fine, pale-yellow needles,
which were filtered off; the product was washed with water, with
methanol, and then with ether. The resulting compound (0.189 g«),
m.p. 266-^67°, was recrystallised from toluene and methanol to give
fine, pale-yellow needles of dimethylcoronene, m.p. 265-266° (Found:
C, 95.0; H, 4.85.  ^requires C, 95.1; H, 4.9%). It had A
Zo ID max
430 (0.40), 406 (0.40), 357 (12.87), 352 sh. (16.89), 345 (37.81),
340 sh. (15.28), 329.5 (17.69), 308 (154.46), 291 (64.36), and
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284 sh. (17.69). It had 1613, 1315, and 845 cm.  ^ The mass
spectrum showed a molecular ion at m/e 328. t (CS^ ,), 1 ,75 (aromati 
10H, multiplet), and 7.02 (methyl 6H, multiplet).
The attempted polynitration of dimethylcoronene.
To a suspension of ground dimethylcoronene (0.251 g.) in carbon
tetrachloride (8 ml.) was added fuming nitric acid (^ 1.5; 8 ml.)
with constant shaking and swirling. After shaking for two hours at
room temperature, the reaction mixture was poured into a large volume
of water, and the carbon tetrachloride was removed under reduced
pressure. The mixture was filtered, and the residue was washed with
water, with methanol, with ether, and then sucked dry at the pump.
The reddish-brown solid (0.439 g.) had m.p. 268° (decomp.) (Found:
C, 50,1; H, 2.1; N, 12.3. CggH gN^O^ requires C, 61.4; H, 2.4; N, 11.2%),
It had V 1540, 1355, and 810 cm.  ^ The reaction product on max ^
recrystallisation from _g~dichlorobenzene gave a product m.p. 268° 
(decomp.), which also gave microanalysis figures differing considerably 
from those required for pure tetranitrodimethylcoronene (Found; C, 50.65; 
H, 1.7; N, 10.65. ^^Auires C, 61,4; H, 2,4; N, 11.2%),
Dimethylcoronaldehyde,
To a solution of ground dimethylcoronene (0,252 g.) in 
carbon disulphide (25 ml,) was added with stirring titanium tetrachloride 
(2 ml.) and n-butyl dichloromethyl ether (0.5 g.) at 0°, The colour of 
the reaction mixture changed at once to dark blue on the addition of 
the ether. The reaction mixture was stirred for one hour at 0°, and
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then for fifteen hours at room temperature. The cooled reaction mixture 
was acidified with aqueous hydrochloric acid (2N; 25 ml.) to give 
brownish-yellow crystals, which were filtered off, washed successively 
with water, ammonium hydroxide, water, methanol, with ether, and then
sucked dry at the pump. The crude product (0,245 g.), m.p. 300°, was
recrystallised twice from mesitylene to give dimethylcoronaldehyde, 
m.p. 294-295°, as very fine needles (Found: C, 90.7; H, 4.4, 
requires C, 91.0; H, 4.55%). It had A 449 (2.58), 442 (2.03),
384 (9.42), 349 sh. (18.48), 327.5 (52.12), 310 (58.78), and 283 sh.
(22.92). It had 2720, 1685, 1680, and 845 cm."^
Diethyl dimethylcoronylidenemalonate.
Ground dimethylcoronaldehyde (0.251 g*), pyridine (15 ml.), 
diethyl malonate (2 ml.) and piperidine (0.5 ml.) were heated under 
reflux, with stirring, for forty-five hours. The reaction mixture was 
allowed to cool to room temperature and acidified with aqueous 
hydrochloric acid (2N; 40 ml.). Dilution with water (20 ml.) gave a 
brown solid which was filtered off, washed with water, with light 
petroleum (b.p. 40-60°), and then sucked dry at the pump to give 
diethyl dimethylcoronylidenemalonate (0.308 g.), m.p. 116-118°
(Found: C, 81.8; H, 5.2. requires C, 81.9; H, 5.25%). It
had 386 sh. (7.05), 348.5 (28.80), 311.5 (92.88), and 299 sh.
(50.55). It had 1725, 1615, 1245, 1209, and. 345 cm."^ The
mass spectrum showed a molecular ion at m/e 498. t (CDCl^), 1.2-2.6 
(aromatic 9H and olefinic 1H, complex multiplet), 5,49 (CH,^ -CHg, 
quartet), 5.86 (CH^-CHg, quartet), 7.29 (methyl 6H, multiplet),
8.48 (CH_-CH_, triplet), and 9,.05.,(.CH ,-OHrrj trip],e,t)..
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TrimsthylcoroncnG.
Ground dimethylcoronaldehyde (0,128 g.) was dissolved in trigol
(30 ml.) and hydrazine hydrate (100%; 1,0 g.), by heating under reflux,
with stirring, for three hours. The reaction mixture was allowed to cool
to room temperature. Potassium hydroxide (1.0 g.) was then added and
the reaction mixture was again heated, under reflux, with stirring
for four hours. The reaction mixture was cooled, diluted with water
(40 ml.) and then acidified with aqueous hydrochloric acid (2N; 30 ml.)
to give pale-yellow, very fine, needles. The solid was filtered off,
washed with water, with methanol, with ether, and then sucked dry at the
pump. This material (0.103 g.)j m.p. 304-306° (decomp.), was then
recrystallised from toluene and then from methanol to give
trimethylcoronene (0.086 g.), m.p. 238-240° (Found: C, 94.5; H, 5.15,
requires C, 94.7; H, 5.3%). It had A 360 (6.84), 348 (33.39), 
z ( Io max
332 (17.97), 310 (139.55), 298 (59.93), and 286 sh, (17.12). It had
^max 1320, and 843 cm.  ^ The mass spectrum showed a molecular
ion at jiï/_e 342. t (CSg), 1.86 (aromatic 9H, multiplet), and 7.22 
(methyl 9H, multiplet).
The formylation of trimethylcoronene.
The formylations were carried out using the method described 
below; the quantities of reagents used in the different experiments 
are listed separately as are the purification procedures in each case.
To a solution of trimethylcoronene in carbon disulphide was 
added titanium tetrachloride and n-butyl dichloromethyl ether with
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stirring at 0°, The reaction mixture, which turned black immediately, 
was stirred for a further hour at 0°, and then for twenty hours at 
room temperature. The reaction mixture was acidified, at 0°, with 
aqueous hydrochloric acid. The resulting brownish-yellow solid was 
filtered off, washed successively with dilute hydrochloric acid, water, 
ammonium hydroxide, water, methanol, ether, and then sucked dry at the 
pump.
Trimethylcoronene 0,25 g.
Carbon disulphide 25 ml.
Titanium tetrachloride 2 ml.
n-Butyl dichloromethyl ether 0.5 g.
The product (0.283 g.), m.p. 271-275° (decomp.), was ■ 
recrystallised twice from xylene to give a brownish-yellow product 
(0.153 g.), m.p. 290-292° (Found: C, 90.0; H, 4.4. C^gH^^O requires 
C, 90.8; H, 4.9%). It had 3  ^2700, 1680, and 848 cm.“^
Experiment (b).
Trimethylcoronene 0.25 g.
Carbon disulphide 25 ml.
Titanium tetrachloride 2 ml.
n-Butyl dichloromethyl ether 0.5 g.
The reaction product (0.286 g), m.p. 294-298° (decomp.), was
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recrystallised twice from xylene to give a solid material (0,165 g.),
brownish-yellow in colour, m.p. 304-308° (Found: C, 89.3; H, 4*55.
ConH.nO requires C, 90.8; H, 4.9%). It had v 2700, 1680, and 
2o 1o max
-1850 cm.
Experiment (c).
Trimethylcoronene 0.25 g.
Carbon disulphide 25 ml.
Titanium tetrachloride 2 ml.
n-Butyl dichloromethyl ether 1.0 g.
The yellowish-brown residue (0.194 g.), m.p. 270-274° (decomp.),
was purified from a mixture of xylene and methanol to give a brown
solid (0.116 g.), m.p. 295-297° (Found: C, 87.6; H, 4.5. ^28^18^
requires C, 90.8; H, 4.9. ^ëquires C, 87.4; H, 4.55%). It
had V 2720, 1680, and 848 cm.  ^
max
Experiment (d).
Trimethylcoronene 0.251 g.
Carbon disulphide 25 ml.
Titanium tetrachloride 2 ml.
n-Butyl dichloromethyl ether 2.0 g.
The crude product (0.259 g.) had m.p. 280-285° (decomp.). This 
was purified by recrystallisation twice from xylene to give a 
substance (0,132 g.J, m.p. 280-284° (decomp.) (Found: C, 85,8; H, 4.3.
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C„^H 0 requires C, 84.5; H, 4.25%). It had v 2720, 1680, and 
au Io a max
848 cm. ^
Experiment (e).
Trimethylcoronene 0,25 g.
Carbon disulphide 25 ml.
Titanium tetrachloride 2 ml.
n-Butyl dichloromethyl ether 0.5 g.
The reaction product (0.253 g.), m.p. 288-290° (decomp.), was
recrystallised twice from xylene to give a solid (0.123 g.), brown
in colour, m.p. 288-290° (decomp.) (Found: C, 87.3; H, 4.5. C^gH^gO
requires C, 90.8; H, 4.9. ^29^18^2 ^^A^ires C, 87.4; H, 4.55%). It
had V 2720, 1680, and 848 cm.  ^
max
Experiment (f).
Trimethylcoronene 0.25 g.
Carbon disulphide 25 ml.
Titanium tetrachloride 2 ml.
n-Butyl dichloromethyl ether 0.5 g.
,JHe reaction product (0.258 g.) had m.p. 280-282° (decomp.)* 
This was recrystallised from xylene (55 ml.) to give a substance 
(0.16 g.), m.p. 284-286° (Found: C, 85.7; H, 4,3. CggH^gO requires 
C, 90.7; H, 4.9. ^29^18^2 requires C, 87.4; H, 4.55, C^pH^gO^ requires 
C, 84.5; H, 4.25%).. It had 2715, .1680, and 848 cm.“^
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The attempted preparation of coronenedialdehyde$
(a) To a suspension of ground coronene (0,259 g.) in carbon 
disulphide (25 ml.) was added titanium tetrachloride (12 ml.) and 
n-butyl dichloromethyl ether (3.0 g.), with stirring, at 0°. The 
dark blue reaction mixture was first stirred for one hour at 0° and 
then at room temperature for sixteen hours. On the acidification 
with dilute hydrochloric acid (2N; 30 ml.), the reaction mixture 
changed colour and orange-yellow crystals separated. The solid was 
filtered off and washed successively with dilute hydrochloric acid, 
water, ammonium hydroxide, water, methanol, ether, and then sucked
dry at the pump. The product (0,251 g.), had m,p, and mixed m^p. with an 
authentic sample of coronaldehyde 240-242°. The infra-red absorption 
spectrum was found to be identical to that of coronaldehyde.
(b) n-Butyl dichloromethyl ether (1.0 g,) was treated with a 
suspension of ground coronaldehyde (0.503 g.) in carbon disulphide 
(52 ml.) in the presence of titanium tetrachloride (4 ml.), with 
stirring, at 0°, The reaction mixture was stirred further for one hour 
at 0 and then for sixteen hours at room temperature. The remainder
of the work-up procedure was identical to that described in (a) above. 
The resulting solid compound (0.424 g.) had m.p. and mixed m.p. with 
an authentic sample of coronaldehyde 240-242°; the infra-red 
absorptj-on’ spectrum of this product was also identical to that of 
coronaldehyde.
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The attempted preparation of dimethylcoronenedialdehyde,
(a) To a suspension of ground dimethylcoronaldehyde (0,251 g.) 
in carbon disulphide (25 ml.) was added titanium tetrachloride (2 ml.) 
and n-butyl dichloromethyl ether (0.5 g.), with stirring, at 0°. The 
reaction mixture was stirred for a further hour at 0° and then for 
eighteen hours at room temperature. The reaction mixture was acidified 
with aqueous hydrochloric acid and the brownish-yellow solid which 
separated was filtered off and washed successively with aqueous 
hydrochloric acid, water, ammonium hydroxide,, water, methanol, ether, 
and then sucked dry at the pump. The product (0.241 g.) had m.p.
294-296° (decomp.), alone and when mixed with an authentic sample of 
dimethylcoronaldehyde. The infra-red absorption spectrum and the melting 
point suggested that this product was unreacted starting material,
(b)n-Butyl dichloromethyl ether (1.0 g.) was added to a 
solution of dimethylcoronene (0,25 g.) in carbon disulphide (25 ml.) 
in the presence of titanium tetrachloride (2 ml.) at 0°. The reaction 
mixture was firstly stirred for an hour at 0° and then for sixteen 
hours at room temperature. The remainder of the work-up procedure was 
identical to that described in (a) above. A brownish-yellow solid (0.314 g.), 
m.p. 292-294° (decomp,) alone and 293-295° (decomp.) when mixed
with an authentic sample of dimethylcoronaldehyde. The reaction product 
was found to be dimethylcoronaldehyde from the melting point evidence, 
and from an inspection of its infra-red absorption spectrum.
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Reduction of the f orrnylated trimethylcoronene.
Ground forrnylated trimethylcoronene (0.25 g.) was heated, 
under reflux, for four hours, in trigol (70 ml.) and hydrazine hydrate 
(100%; 4.0 g.). The reaction mixture was allowed to cool to room 
temperature. Potassium hydroxide (4.0 g.) was added and the reaction 
mixture was heated, under reflux and with stirring, for a further four 
hours. After cooling and diluting with water (100 ml.), the reaction 
mixture was acidified with aqueous hydrochloric acid (2W; 70 ml.) to 
give fine, pale-yellow needles, which were filtered off; the product 
was washed with water, with methanol, and then with*ether. The crude 
product (0.231 g.) was recrystallised from toluene and methanol 
to give fine pale-yellow needles of the product (0.16 g.), m.p. 246-248° 
(Found: C, 92.15; H, 5.4. C28^20 ^^Puires C, 94.35; H, 5.65%).
It had 1616, 1320, and 845 cm.  ^ t (cSg), 1.5-2.1 (aromatic
8H, multiplet), and 6.8-7.4 (methyl 12H, multiplet).
The attempted preparation of pentanitrocoronaldoxime.
(a) The reddish-black solution of pentanitrocoronaldehyde 
(0.259 g.) in pyridine (12 ml.) was added to a solution of hydroxylamine 
hydrochloride (14.0 g.) in hot pyridine (8 ml.), the addition being 
accompanied by a change in colour from reddish-black to black. After 
heating, under reflux and with stirring, sodium carbonate (5,0 g.) was 
added in small portions to the reaction mixture which was then heated 
for a further hour. Distilled water was added to the mixture when 
a black solid separated. The cold reaction mixture was filtered and 
the black residue (0.241 g.) was washed with water, with methanol, and
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then with ether. Attempts to purify this reaction product failed,
it was insoluble in ether, methanol, benzene, xylene, chlorobenzene,
_0“dichlorobenzene and nitrobenzene. The infra-red absorption spectrum
“1was not clean but broad absorption at 3350 and 1620 cm. were observed.
(b) To a suspension of ground coronaldoxime (0.164 g.) in 
carbon tetrachloride (6 ml.) was added dropwise fuming nitric acid 
(_d 1.5; 4 ml.) with swirling, shaking and intermittent cooling. After 
shaking for two and a half hours at room temperature, the reaction 
mixture was poured into a large volume of water, and the carbon 
tetrachloride was removed under reduced pressure. The mixture was 
filtered and the residue was washed with water, with light petroleum 
(b.p. 40-60°) and finally dried by suction. The reddish-brown residue 
(0.252 g.) had m.p. 268-270° (decomp.). Unsuccessful attempts were 
made to purify the reaction product using acetone, benzene, xylene, 
toluene, ^o-dichlorobenzene, nitrobenzene, dimethylformamide and 
dimethylsulphoxide (Found: C, 50,0; H, 1.0; N, 11.25. 2^5*’*8^6^11 
requires C, 54.3; H, 1.25; N, 12.65%). It had 1535, 1350, 925,
and 819 cm. ^
The attempted preparation of pentanitrocoronecarboxylic acid.
(a) With dilute nitric acid.
Ground pentanitrocorunaldehyde (0.134 g.) was heated, 
under reflux, with stirring in aqueous nitric acid (d 1.366; 25 ml.) 
for twelve hours. After cooling, the reaction mixture was poured into 
water (50 ml.). The product was filtered and the residue was washed
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with water, with light petroleum (b.p. 40-60°), and then sucked dry 
at the pump. This solid (0.121 g.) had m.p. 292° (decomp.), and 
290° (decamp.) when mixed with an authentic sample of 
pentanitrocoronaldehyde. The infra-red absorption spectrum of the 
product was identical to that of pentanitrocoronaldehyde.
(b) With concentrated nitric acid,
(i) A suspension of pentanitrocoronaldehyde (0.278 g.) 
in concentrated nitric acid (_d 1.42; 30 ml.) was heated, under reflux 
and with stirring, for twenty hours. After cooling, the reaction 
mixture was poured into water (50 ml.), and then filtered, the solid 
residue being washed with water, with light petroleum (b.p, 40-60°), 
and then sucked dry at the pump. This material (0.243 g.) had m.p. 290° 
(decomp.) alone and when mixed with an authentic sample of the starting 
material; the infra-red absorption spectrum of this material was also 
identical to that of pentanitrocoronaldehyde.
(ii) Pentanitroacetylcoronene (0.284 g.) was heated, 
under reflux and with stirring, in concentrated nitric acid (^ 1.42;
25 ml.) for twenty-six hours. The cold reaction mixture was then poured 
into a large volume of water (100 ml.) and this was then filtered; 
the residue was washed with water, with light petroleum (b.p. 40-60°), 
and then dried by suction at the pump, to give a compound (0,192 g.) 
of m.p. 280-285° (decomp.), and m.p, 300-305° (decomp.) when mixed 
with an authentic sample of pentanitrocoronenecarboxylic acid 
(found: C, 52.0; H, 1.4; N, 12.0. 2^5^ S'^ '^ 5*^ 12 ^^A^ires C, 52.75; H, 1.25; 
N, 12.3%). It had 1715, 1535, 1,350, and 810 cm. ^
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The nitration of coronenecarboxylie acid.
Fuming nitric acid 1.5; 3.5 ml.) was added in small portions 
to a suspension of ground coronenecarboxylic acid (0.17 g.) in carbon 
tetrachloride (6 ml.), with constant shaking, swirling, and with
intermittent cooling. On addition of the first few drops of nitric
acid the solid compound turned black, and then with the complete 
addition of the acid, the reaction mixture separated into two layers.
The mixture was shaken for five hours at room temperature, and after 
pouring the reaction mixture into a large volume of water, the carbon 
tetrachloride was removed under reduced pressure. After filtering 
the product, and washing the residue with water and with light 
petroleum (b.p. 40-60°), a reddish-brown solid (0.314 g.) was obtained. 
The compound decomposed at 318-320° both alone and when mixed with 
an authentic sample of pentanitrocoronenecarboxylic acid (Found:
C, 51.8; H, 1.4; N, 12.0. Calculated for CggH^NgO C, 52.7; H, 1.25;
N, 12.3%). It had v 1720, 1535, 1350, and 810 cm.~^
Recrystallisation of this reaction product from ^ -dichlorobenzene 
had no affect on the melting point but resulted in a change in the 
microanalysis figures (Found: C, 52.2; H, 1.8; N, 11.6%).
The attempted decarboxylation of pentanitrocoronenecarboxylic acid.
Several attempts were made to decarboxylate
pentanitrocoronenecarboxylic acid to pentanitrocoronene.
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(a) Dry heating.
(i) Pentanitrocoronenecarboxylic acid (0.052 g.) in a 
test tube, was placed in a preheated metallic bath at 320-324°. After 
a few minutes the compound decomposed explosively to give a black 
cotton wool like material. The product showed ho specific absorption 
in the range 4000-650 cm. ^
(ii) A similar procedure to that described above was. 
followed except that the pentanitrocoronenecarboxylic acid was placed
in the metallic bath preheated to 300-310°. The carboxylic acid (0,05 g.) 
turned black slowly over a period of twenty minutes. The product 
(0.018 g.) again showed no specific absorption in the range 4000- 
-550 cm. 1
(b) Heating in solution.
Pentanitrocoronenecarboxylic acid (0.027 g.) was heated, 
under reflux and with stirring, in triethylene glycol (10 ml.) for 
four hours. The reddish-brown colour of the solution changed to black 
after an hour. The cold reaction mixture was diluted with water. The 
black solid material was filtered off, washed with water, with ether, 
and then sucked dry at the pump.
The infra-red absorption spectrum of this material 
indicated that decomposition had taken place, there being no specific 
absorption in the range 4000-550 cm. ^
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(c) By sublimation.
Pentanitrocoronenecarboxylic acid ( 0 .2 0 7  g.) was sublimed 
at 3 X 10 ^ mm. pressure in an all glass apparatus. The compound gave 
off a golden yellow gas at 2 6 0 -2 7 0 ° ,  the colour of the solid material 
changing first to brownish-black and then to black. The product (0 .121  g.) 
showed no specific absorption in the range 4000-650 cm.  ^ again 
indicating that decomposition of the carboxylic acid had taken place.
Aminocoronene.
(a) Ground nitrocoronene (0.163 g.) was heated, under reflux, 
in tetrahydrofuran (20 ml.) with cyclohexene (1.0 g.) and palladized 
charcoal (10%; 10 mg.), with stirring, for twenty hours. The reaction 
mixture was filtered while hot and the filtrate was allowed to cool ; 
reddish-brown shiny needles separated. The solid material (0.114 g.), 
m.p. 390-395°, was filtered off, washed with ether, and sucked dry at 
the pump.
The melting point and the infra-red absorption spectrum of the 
reaction product were identical to those of the starting material, 
nitrocoronene.
(b) A mixture of ground coronene (0.171 g.) and palladized 
charcoal (10%; 10 mg.) was heated, under reflux, with stirring, in 
tetralin (20 ml.) for twenty hours. The reaction mixture was filtered 
while hot and the filtrate was allowed to cool to room temperature.
No solid material was obtained and the filtrate was therefore concentrated 
to approximately 5 ml. by removal of the solvent under reduced pressure
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and the resulting solution was then diluted with methanol and light 
petroleum (b.p. 40-50°). Some black solid material separated and this 
product (0.103 g.) was filtered off and sucked dry at the pump. The 
infra-red absorption spectrum of this product was found to be unclean 
and had no specific absorption except at 848 cm. ^
(c) Ground nitrocoronene (0.505 g.) was shaken with a 
suspension of Raney nickel (approximately 0.5 g.) in ethyl acetate 
(25 ml.) in an atmosphere of hydrogen at a pressure of 55-70 lb. per 
sq. in., at room temperature for seven hours. The reaction mixture 
was filtered and the filtrate was concentrated to approximately ID ml. 
when very fine, brown needles separated. These were filtered off arid 
sucked dry at the pump. The reaction product (0.37 g.) was 
recrystallised twice from xylene to give pure aminocoronene (0.301 g.), 
m.p. 394-395°, alone and when mixed with an authentic sample of 
aminocoronene. It had 3420, 3340, 3025, 3018, 1625, 1502, and
855 cm. ^
The attempted preparation of hexaaminocoronene.
(a) Hexanitrocoronene (0.577 g.) and a suspension of Raney 
nickel (approximately 1.0 g.) in ethyl acetate (25 ml.) was shaken 
in an atmosphere of hydrogen at a pressure of 60-75 lb. per sq. in. 
at room temperature for eleven hours. The reaction mixture was filtered, 
and the black residue was washed with ethyl acetate until no coloured 
washings were obtained. These washings were combined with the filtrate 
and the solution was concentrated almost to dryness at reduced pressure, 
under an atmosphere of nitrogen. The semi-solid reaction.product was
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treated with light petroleum (b.p. 40-60°) and the oily compound 
was induced to crystallise by scratching against the side of the 
flaskJ The black solid, (0.326 g.), so obtained had a m.p. 375-380° 
(decomp.). The infra-red absorption spectrum suggested that only 
partial reduction of the hexanitrocoronene had taken place.
Attempts were made to purify this reaction product by 
recrystallisation from a mixture of methanol and water, but no 
significant change in the infra-red absorption spectrum of the 
product was observed.
(b) To a suspension of ground hexanitrocoronene (0.545 g.) in 
^-dichlorobenzene (28 ml.) was added freshly distilled phenylhydrazine 
(28 ml.). The colour of the reaction solution changed to a dark brown. 
After heating under reflux, under an atmosphere of nitrogen, with 
stirring for two and a half hours, the reaction mixture was allowed 
to cool to room temperature and left to stand for twenty hours. The 
solid material was filtered off, washed with light petroleum (b.p. 
40-60°) and then dried by suction under an atmosphere of nitrogen. The 
reaction product (0.283 g.) decomposed above 370°. It had 3350,
3200, and 1610 cm.  ^ (Literature m.p. 380° (decomp.), 3350,
3220, and 1610 cm.“^^^^j.
The reaction between the reduction product of hexanitrocoronene and 
acetic anhydride.
The reduction product of hexanitrocoronene (0,286 g.) was heated, 
under reflux, in acetic anhydride (30 ml.), with stirring, for three 
hours under an atmsophere of nitrogen. The reaction mixture was
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concentrated almost to dryness under reduced pressure and an 
atmosphere of nitrogen. The product was. treated with water and then 
filtered; the residue was washed with water, with ammonium hydroxide, 
with water, and then thoroughly with ether. The black solid (0,278 g.) 
had an unclean infra-red absorption spectrum. Unsuccessful attempts 
were made to purify it by trituration in ammonium hydroxide as well 
as in sodium hydroxide (Found; C, 55.1; H, 7.45; N, 13.6. 
requires C, 78.4; H, 3.3; N, 18.3%).
The attempted preparation of t-butylcoronene.
(a) To a finely ground mixture of coronene (1,01 g.) and
anhydrous aluminium chloride (4,0 g.) in nitrobenzene (50 ml.), was
added t-butyl chloride (2 ml.) in nitrobenzene (10 ml.). The reaction
mixture was shaken with glass beads for ten hours at room temperature.
After acidification of the reaction mixture with dilute hydrochloric
acid (2N; 60 ml.), the nitrobenzene was removed by steam distillation
and the product was filtered; the residue was washed with water,
with methanol, and finally with ether. The dark solid (1.101 g.),
m.p. 396-398° had v 1610, and 850 cm. ^
max
The following attempts were made to purify this reaction 
product.
(i) Treatment with decolourising charcoal.
The crude product (0.151 g.) was purified by 
recrystallisation, with decolourising charcoal, from benzene (85 ml.)
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to give a product (0.072 g.), m.p, 400°, which had 1610, and
850 cm, ^
The infra-red absorption spectrum indicated that the compound 
was mainly unreacted coronene.
(ii) Sublimation under reduced pressure.
Sublimation on the crude product was first attempted 
by heating the compound in an oil-bath at 282° at a pressure of 0,1 mm. 
There were no visible signs of reaction and the oil-bath was removed 
and the tube containing the compound was heated directly using a 
gentle flame, again at the same reduced pressure. The compound 
appeared to decompose under these conditions and no purification was 
effected.
(b) A mixture of ground coronene (0.252 g.), ground anhydrous 
aluminium chloride (2.0 g.), nitrobenzene (17 ml.), and a solution of 
t-butyl chloride (1 ml.) in nitrobenzene (3 ml.) was stirred for ten 
hours at 48-50°. The remainder of the work-up procedure was identical 
to that described in (a) above; a black solid (0.497 g.), m.p. 280-284°, 
was obtained.
Several attempts were made to purify this product.
(i) Simple recrystallisation.
A few milligrams of the crude product were decolourised 
and recrystallised from benzene. The product had an infra-red absorption
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spectrum identical to that of coronene.
(ii) Column chromatography.
The crude compound (0.151 g.) was dissolved in boiling 
benzene (50 ml.), allowed to cool to room temperature and filtered 
to give a black residue (approximately 0.06 g*). The filtrate was run 
through a column packed with neutral alumina (50 g.) wet with benzene.
A light brown eluate (approximately 200 ml.) was concentrated to 
approximately 2 ml, and to this was added light petroleum (b.p. 40-60°), 
after which the resulting solution was concentrated to near dryness.
A sticky brown material was obtained and this was dissolved in benzene
and then precipitated with methanol. The solution was filtered to give
a brown solid (0.005 g.) which had 1610, 1310, and 850 cm."^
The infra-red absorption spectrum was found to be identical, to that 
of coronene.
The eluant was changed to 5% dimethylformamide in benzene. 
No solid residue was obtained when the eluate was evaporated completely 
to dryness.
(c) To a suspension of ground coronene (0.50 g.) in carbon, 
disulphide (50 ml.) was added titanium tetrachloride (3 ml.) and t-butyl 
chloride (0. 5ml.), with stirring at 0°. The reaction mixture was
further stirred firstly for one hour at 0°, and then for eighteen
hours at room temperature. After acidification with aqueous 
hydrochloric acid, the reaction mixture was filtered, the yellow 
solid material was washed successively with dilute hydrochloric acid, 
water, ammonium hydroxide, water, methanol, and then with ether. The
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reaction product (0.491 g.) had m.p. 430°.
The infra-red absorption spectrum and melting point of this 
product were found to be identical to that of coronene.
The attempted chlorométhylation of coronene.
(a) A mixture of ground coronene (0.500 g.), ground 
paraformaldehyde (0.503 g.), glacial acetic acid (4 ml.), concentrated 
hydrochloric acid (8 ml.), and polyphosphoric acid (4 ml.), was heated, 
under reflux and with stirring, for nine hours, and then allowed to 
cool to room temperature. The mixture was then filtered, and the residue 
was washed with water, with - methanol, and then with ether to give a 
product (0.495 g.), m.p. 419-422°.
The infra-red absorption spectrum of this product was found 
to be identical to that of coronene.
(b) To a suspension of ground coronene (0.501 g.) in carbon 
disulphide (50 ml.) was added titanium tetrachloride (3 ml.) and 
chloromethyl methyl ether (1.0 g.), with stirring, at 0°. The reaction 
mixture was stirred further for one hour at 0° and then for eighteen 
hours at room temperature. After acidification of the reaction mixture 
with aqueous hydrochloric acid (2N; 30 ml.), a pale-yellow compound 
separated. The solid material was washed successively with dilute 
hydrochloric acid, water, ammonium hydroxide, water, methanol, and 
finally ether, before being sucked dry at the pump. This material (0.642 g.) 
had m.p. 245-250° (decomp.).
Unsuccessful attempts were made to recrystallise this material 
from carbon disulphide, carbon tetrachloride, chloroform, pyridine.
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trifluoroacetic acid, xylene, chlorobenzene, _o~dichlorobenzene, 
nitrobenzene, dimethylformamide, dimethylsulphoxide, and glycol (Found: 
C, 73.6, H, 3.75, Cl, 18.45. C^^H^gClg requires C, 72.7, H, 3.4;
Cl, 23.9%). It had v 1612, and 1258 cm.
max
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